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Compressed Air Does Record Work Sixty Thousand Horsepower From 
in Utah Silver-Lead District the Connecticut River 
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Some Diesel-Engined Tugboats in When Ships Took Natural Ice to 
Use on the Pacific Coast Distant Warm Countries 
C. A, Berst C. H. Vivian 
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Waukesha-Equipped Universal Crane for Snow Loading 


ks ieatdo Headaa 


USTRIAL POWER UNITS 





0-774-LC 


The portable heavy-duty gasoline 
engine is the greatest man power and 
oe money saver known to the Industrial 
Public World. AtSyracuse, N. Y.,is the Wau- 
a kesha-engined crane shown above. 
Fun ad There, during one 50-hour blizzard, 
& 36inchesofsnowfell. Eight and nine- 

foot windrows, made by the plows, 
had to becleared away inrecord time. 
Loading 9 to 10 yards every two or 


three minutes, this crane easily took 
the place of from 50 to 75 shovelers. 








Cleaning up snow is an emergency job. Any delay means thou- 
sands of dollars loss to the public through the failure of their 
transportation systems. Waukesha engines are of the heavy- 
duty type, designed to do just such tough jobs. Contractors who 
have to meet penalties must not gamble with engines of 
questioned reliability. That is why you find them buying 
equipment powered by Waukesha *‘Ricardo Head" engines in 
preference to other makes. Let us send you ‘Industrial 
Units,”’ a book showing some of the 32 different industries 
in which Waukesha power is used. 


N-803-LC INDUSTRIAL EQUIPMENT DIVISION 
WAUKESHA MOTOR COMPANY 
Waukesha Wisconsin 
New York Kansas City Denver Tulsa Houston San Francisco 
8 W. 40th Street V.L. Phillips Co. Wilson Machy. Co. C. F. Camp Co. Portable Rotary Rig Co. C. A. Watts 





Exclusive Builders of Heavy Duty Gasoline Engines for Over Twenty Years 








New 
Phila 
Birm 


(| 
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APRACTICAL Diese 
_ Excavato 


BURNS LOW GRADE 
FUEL — COLD START 


FTER 4 years of development work, and 
testing out many types of Diesel 
Engines made both here and abroad, P&H 
now offers a practical Diesel Excavator—one 
that will start and run as dependably as a 5 | 
gasoline motor. It’s a Full Diesel machine 
{not semi-Diesel} and burns low grade fuel- 
oil costing from 5 to 8 cents a gallon. 
Because of the weight and power oi Diesel 
Engines, absolute rigidity is essential and 


& P&H Excavators were designed with this in 
P H FULL DIESEL mind. The massive UNIT CAST STEEL 
4-CYLINDER MOTOR FRAMES hold the engine and machinery | 

NON-VIBR ATING in perfect alignment at all times, assuring 


many years of low cost service. 
Just dictate a note for complete information. 





1 


























The P&H Exhibi ° 
isww29 Model 700 Diesel 
1928 Road Show 114 Yd. Capacity 
CLEVELAND 


Weight 88,000 Ibs. 
January. 9—13 : 
Model 600 Diesel 
1 Yd. Capacity 
Weight 69,000 lbs. 


Boe, * 4 
go Ree Me kee ee 


HARNISCHFEGER CORPORATION 


Established in 1884 
3803 National Avenue, Milwaukee, Wis. 





New York Atlanta San Francisco Detroit Pittsburgh Boston St. Louis 
Philadelphia Chicago Indianapolis Dallas Portland Los Angeles Seattle 
irmingham Kansas City Charlotte Baltimore Memphis Jacksonville Minneapolis 


WAREHOUSES AND SERVICE STATIONS 
Philadelphia, Memphis, Jacksonville, San Francisco, Los Angeles, Seattle 
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The WHY of Linde 
Welding Service 


N A FIELD that is developing and has 

developed as rapidly as that of oxy- 
acetylene welding and cutting, it is im- 
possible for even the most alert welder 
or engineer to keep abreast of new 
developments. 


That is one of the reasons for Linde’s 
service staff. 


It is their job to know what is going 
on and to be ready with advice or in- 
struction whenever a Linde customer 
wants help. 


Their aim is—the most efficient and 
economical use of the oxy-acetylene 
process for every Linde customer. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Company 
- General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 
37 PLANTS . . . . . 107 WAREHOUSES 


LINDE OXYGEN 








, = 




















February, 1928 COMPRESSED AIR MAGAZINE Adv. 5 


WEES 


A useful product is not just a hap- 
pening but the result of years of 
patient, careful effort. Prest-O-Lite 
dissolved acetylene has been on the 
market for twenty-three years, with 
an ever-increasing volume of sales. 


That is proof of utility. 





THE PREST-O-LITE COMPANY, INc. 


Unit of Union Carbide and Carbon Corporation 


General Offices: Carbide and Carbon Bldg., 30 East 42d St., New York 
31 Plants—102 Warehouses 








SPrest-O Lite 


DISSOLVED ACETYLENE 
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-Prest-O-Weld 
pays for itself 


How soon will this piece of equip- 
ment pay for itself? 

Whether you use Prest-O-Weld 
for repair or construction work you 
need only five good jobs, that you 
formerly could not do or had to have 
done outside, to make this equip- 
ment pay for itself. 

It is therefore not so much a ques- 
tion of whether you can afford a 
Prest-O-Weld kit as whether you 
can afford to be without one. 

OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 


Chicago Long Island City, N. Y. 


3642 Jasper Place Thompson Ave. & Orton St. 


_ 








San Francisco 
8th and Brannon Sts. 
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THE HOSE THAT LASTS LONGER 


¥ vs 


An efficient, tight, and trouble- 
free line is a money-maker and a 
money-saver in all compressor duty. 


Goodyear Air Hose is made with 
an understanding of these values. 
It is built to carry full loads with- 
out leakage, and to perform this 
dependable service over a long, 
economical life. 


The tube of this efficient hose is 
specially compounded to resist 
oils. The body is made of stout 


The Greatest Name in Rubber 






Copyright 1928, by The Goodyear Tire & Rubber Co., Ine, 


plies of rubber—impregnated can- 
vas, resilient to the pulsating pres- 
sures, and quick to return to full 
round when pinched or flattened. 
A good, thick, tough cover protects 
against abrasion in hard usage. 
Goodyear Air Hose resists the ef- 
fect of kinking to the maximum 
degree. 

For detailed information about 
this and other types of Goodyear 
Hose, write to Goodyear, Akron, 
Ohio, or Los Angeles, California. 
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a ©/More History 





HE RAPID PROGRESS being made on the - | 
sanitaiti Conowingo dam and hydro-electric pro- “ 
ject marks another chapter in the history of Bal 


of the “World’s Important Projects” and an- 
other milestone in the accomplishments of The 


CETATLRRELTETLES 





The Philadelphia Electric Company. _— 

enns 

=| The work of harnessing the Susquehanna noe 
: River has attracted unusual interest and is being A 

| watched by engineers in all parts of the world. " ol 

z nce, 

=| The undertaking is unique in size, method | portar 

of procedure, and speed of completion. The [ are su 

dam, with a total length of 4,800 feet will be § tripod 

300 feet longer than the great dam at Muscle — deep | 

Shoals; moreover, it is being built against a | house 

strong current and varying water levels. The [| ing Br 

plant will be in operation in 1928. and cl 

The dam and powerhouse as a whole was as 

designed and is being constructed by Stone & aa 

Webster, Inc., under the direction of Wm. C. “% = 

L. Eglin, Vice-President and Chief Engineer of - 

ene IN 

ll Bro: 





“Ghere is an Ingersoll-Rand Branch 
near you. At this Branch you can obtain expert en- lagersol 
gineering assistance, competent mechanical service, and Can: 
prompt deliveries of complete machines and spare parts. 











Atlanta Duluth New Orleans Cobalt Havana Durban Melbourne Semarang 4 
Birmingham El Paso New York | Montreal Mexico Glasgow Milan Shanghai 

Boston Hartford Philadelphia Nelson Antofagasta Iquique Oruro Soerabaja 

Buffalo Houghton Pittsburgh St. Johns Barranquilla Johannesburg Osaka Stockholm 

Butte Honolulu Pe og em Ci Sherbrooke Batavia Kalgoorlie — tof 

Chicago Joplin 389 Fe oom > ase Sydney Bombay Kobe weed sin Tok yo = 

Cleveland Knoxville Scranton Toronto Brussels Lima Rio de Janeiro Tucuman 

Dallas Los Angeles Seattle Timmins Buenos Aires London Santiago Valparaiso 

Denver Manila St. Louis Vancouver Calcutta Madrid Sao Paulo Vienna 

Detroit Newark Washington Winnipeg Copenhagen Manchester Secondee ° 
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in the Making 


The Philadelphia Electric Company. The mre ———_ Nae EEE 
abutment on the east bank and the spillway UF ag Bm , patra 
are being built by the Arundel Corporation we lS een. ~ 2 
of Baltimore. a 

The relocation of 16 miles of railroad 
(Columbia and Port Deposit Branch of the 
Pennsylvania line) is also being’ done by the 
Arundel Corporation. 








@ 








As on almost every large project of impor- 
tance, Ingersoll-Rand machines are an im- 
portant factor in the work. I-R Compressors 
are supplying air on both sides of the river; 
tripod-mounted X-71 drills are drilling the 
deep holes in the excavation for the power 
house; DCR-23 “Jackhamers” and I-R Pav- 
ing Breakers are used for breaking up boulders 
and cleaning the river bottom before the con- 
crete is poured. “Leyner’” Sharpeners assure a 
plentiful supply of sharp, perfectly made steels. 
Portable air compressors are used on the job 
wherever extra air is needed. 























INGERSOLL-RAND COMPANY 
1 Broadway New York 
Offices in Principal Cities the World Over 


Ingersoll-Rand Co., Ltd., Queen Victoria St., London, E. C. 4 : : : 
Canadian Ingersoll-Rand Co., Ltd., 10 Phillips Square, os 
Montreal, Que. ; ee 


-_~ 


Ing ersoll-: 
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At the Orwell Pit on the Mesaba Iron Range, a Marion Model 300 Stripping Shovel is loading: Western Dual Side Pivot Drop 
Door Dump Cars. These are low-loading 25-yard cars, taking four 8-yard dipper loads per car. 


On the Job Every Day 


That is the kind of performance you ged’ dump. _ It has an unobstructed 
can expect of the new Drop Door opening for dumping. These features, 


Western. Further, ag combined with the 
you can expect cost = great strength of this 
reducing performance new Western” car, 


give lower operating 
costs and lower main- 
tenance costs of cars 
and tracks. These 
cars have given satis- 
faction wherever used. 


Bulletin 27-QAM 


of the new Drop Door 
Western. Its simple, 
single stroke air cyl- 
inders use less air. 
It dumps fast and 
clean. In stripping 





Western Drop Door Dump Car 


it will.dump more gives complete de- 
loads in one spot without spreading, tails. A word from you will bring full 
due to its ability to dump ina “plug- _ information. 





W&teriy 


Seca 


WESTERN WHEELED SCRAPER COMPANY 


Pioneer Builders of Dump Cars 


AURORA, ILLINOIS, U. S. A. 
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BLASTING COSTS LOWERED 


by the HERCOMITES 
Number 2 to Number 7. 


(Originally announced as the new Hercules Extras No.2 to No. 7) 
O™ of the greatest values we have ever offered is this 
new series of powders similar to the Hercules Specials. 
Economy in explosives costs is an outstanding feature 
of the new Hercomites No. 2 to No. 7. A cartridge of the 
new Hercomite is equal in strength to a cartridge of the 
corresponding Extra L. F. or Gelatin grades shown in the 
table. Hercomites are bulky, that is they contain more 
cartridges to the 100 pounds than other explosives. There- 
fore, they give you more explosive value for your money. 




























HERCOMITE No. 2 is nearest grade to { 504 607 Extra L. F. 


HERCOMITE No. 3 is nearest grade to a 


. 35%-40% Extra L.F. or 
HERCOMITE No. 4 is nearest grade to } 5 5% to 30% Gelatins 


HERCOMITE No. 5 is nearest gradeto 30% Extra L. F. 
HERCOMITE No. 6 is nearest gradeto 25% Extra L.F. 
HERCOMITE No. 7 is nearest gradeto 20% Extra L. F. 










































Where applicable these powders save from ten to thirty 
percent. A variety of cartridge strengths are available 
ranging from 50% for Hercomite No. 2 to 20% for Her- 
comite No. 7. 

The quality of the fumes produced by the new Herco- 
mites makes them especially adapted for underground 
work. 


HERCULES POWDER, COMPANY 
(INCORPORATED) 


Sales Offices:~ Allentown, Pa., Birmingham, Buffalo, Chattanooga, Chicago, Denver, 
Duluth, Hazleton, Pa., Huntington, W. Va., Joplin, Mo., Los Angeles, Louisville, 
New York City, Norristown, Pa., Pittsburg, Kan., Pittsburgh, Pottsville, Pa., 

St. Louis, Salt Lake City, San Francisco, Wilkes-Barre, Wilmington, Del. 



















Hercules Powder Company, Inc. 
932 King Street, Wilmington, Delaware 


Please send me additional information regarding the new Hercomites, No. 2 to No. 7. 


Name 





Company 





Street 
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[ndustry’s demand... 
is Ever Forward 


To think ahead and realize that the purchase today must con- 
tinue in efficient service and keep apace with the growth of the de- 
mands of the customer for a future period is a fundamental prin- 
ciple of International Combustion Engineering Corporation. 


An illustration of this is the era of the industrial stoker. The 
Type E stoker, developed by a subsidiary of International Com- 
bustion, is an outstanding example of how the industrial stoker 
problem was met. In this stoker, there was developed a machine 
meeting a specified condition; the economical and efficient burning 
of bituminous coals in industrial practice. 


Then came the development of the Coxe stoker, designed to 
change a drug on the market into an asset through its ability to 
burn efficiently and automatically the small fine sizes of anthra- 
cite coal, and culm. Coxe stokers not only gave to the manufac- 
turer in those districts where such fuels were available a cheap and 
efficient fuel, but also performed a service to the mine operator in 
creating an outlet for what had heretofore been road filler and 
swamp reclaimer. 


Following these two divergent examples of the thinking ahead 
policy of International Combustion came the further developments 
of multiple retort stokers for central station work and the out- 
standing developments made in traveling grate stokers of tre- 
mendous capacities, making doubly efficient bituminous coals 
throughout the world for station use. 


Other developments followed—ever forward. 


It was an International Combustion subsidiary that was first 
to see and develop the possibilities of pulverized fuel as a power 
plant fuel. 


Then came air heaters, recovering the heat ordinarily passed 
up the stack and returning it to useful work inside the furnace. 
Associated with this development came the fin tube furnace, which 
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removed the last limitation in high furnace temperatures by elim- 
inating brick work and bringing the furnace wall into combination 
with the boiler, changing the side walls from a yearly loss to a 
yearly profit for the power plant. Water screens at the bottom of 
the furnaces, in conjunction with these fin screens, completed this 
radical new thought in power plant design. 








It was at this point that engineers throughout the world real- 
ized that furnace construction had far surpassed the capac'ty of 
the ordinary boiler and again International Combustion stepped 
forward with the new steam generator in which the brick furnace 
walls, as built in an old boiler installation, making no steam, be- 
came boiler heating surface now producing in this new unit more 
than 50% of the total steam produced. 


And finally, as a direct result of years of research and a definite 
forecast of the demands of the future, International Combustion is 
presenting the only commercial methods in operation today for 
distilling coal at low temperatures, which means untold ultimate 
economies in the development of power throughout the world 
through the recovery of the by-products, illuminating gas, oils, 
tars and motor spirits which are known to be in bituminous coal, 
and last but not least the production of a smokeless fuel. 


It is generally acknowledged that the burning of coal in its 
raw state with all its valuable products is economically wrong. 


This is what we mean when we say that industry’s demand is 
ever forward; seeking and receptive to new economies and eff- 
ciencies. To keep faith with industry in making such power plant 
practice available is the task to which the affiliated companies 
responsible to the parent International Combustion organization 


have set their shoulders. 


International Combustion Engineering Corporation 
International Combustion Building 


New York City 
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The all-purpose 


FOR OIL, GAS, WATER, SEWAGE, COMPRESSED AIR, ETC. 


10” rising main laid in record time. 





400 yards of 21%” pipe laid in an hour. 


F ast Work Saved Flooding Mine 








Four hundred yards of 21/ in. pipe were laid in an 
hour, at night by men who had never seen a Victaulic 
Coupling. Not a joint leaked. Also this 10 in. line 
including 360 ft. of rising main installed in a vertical 
shaft, was assembled and in service in 12 hours—fast 
work which prevented serious losses from mine 
flooding. A 10 in. flanged-joint line of the same 
length, placed in the same shaft, at the same time, re- 
!'__quired 96 hours to install. 








Advantages of All-purpose Victaulic Couplings 


For speed and ease of installation, Victaulic Coup- 
lings are unmatched. 

A Victaulic Coupling can be completely installed by 
unskilled labor in two minutes. The only tool 
needed is a wrench. 

The Victaulic Coupling cannot be put together 
wrongly. The housing automatically centers the 
sealing ring and the bolts cannot be drawn up un- 
less the housing shoulders correctly engage the 
shoulders of the pipe and grooves—enabling per- 
fect joints to be made under water or in the dark. 

Victaulic Couplings permit a considerable deflec- 
tion of the line at each coupling. Pipes do not 
have to be in perfect alignment during installation. 

With Victaulic Couplings on a line, no special 
swing joints or expansion bends are required be- 
cause Victaulic Couplings take care of the con- 


traction and expansion of the abutting pipe 
lengths due to temperature variations. 

Victaulic Couplings provide permanently leak-proof 
joints which are not affected by vibration, sub- 
sidence of the ground or sudden changes of pres- 
sure or temperature. 

Maintenance costs are greatly reduced because any 
defective pipe lengths can be removed and re- 
placed without disturbing any other length. 

Victaulic Couplings have passed the most rigorous 
service tests and are used by leading oil, mining, 
gas and water companies in all parts of the world. 

Victaulic Couplings are available for all sizes of 
steel, wrought iron and cast iron pipes from 3% in. 
up—for all pressures from vacuum to ten tons 
pressure per square inch. 


For detailed information and list of uses and 
users, write for Victaulic Bulletin No. 5 


26 Broadway 





couplings 


VICTAULIC COMPANY 
OF AMERICA 


FLEXIBLE LEAK-PROOF 


TAULIC 


New York 





on the line’’ 


FEC v 6.PAtT Ore 


PIPE COUPLINGS 


‘*For every joint 
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TYPE 50 

Multiple All parts 

braided rein- united by 

forcement of High Pres:- 

hard twisted cure, perfect 

cords. adhesion. 

Tough Red Mineral Oil- 
Cover seetesine 





An ideal hose for pneumatic tools—tough 
and strong, yet light, flexible and easily 
handled. Also for air drills where a light- 
weight hose is preferred. 


? v 7 
“COMMANDER” 
Extra Heavy “ ee Double 
Braided Cord thick ness 
reinforce- Self - Armor- 
ment. ing Rubber 


Cover. 


Oil Proof 
tube. 





De luxe air drill hose. Cover of toughest 
known compound of rubber, out-wearing 
several times its own thickness of steel. 
No armoring necessary. Also for severest 
service on pneumatic tools, 


G. 


“TYPE 50” 
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AIR HOSE 



























OSC~ that gives you 
“ATR MILEAGE” 


Air hose, like a tire, can hold pressure only so long as 
the tube is intact. And, like the tread of a tire, the 
cover of air hose must endure all sorts of abuse— 
pinching under heavy weights; chafing against rock or 
metal; cutting against sharp corners. 


Goodrich air hose has an inner tube of special oil- 
resisting rubber, compounded to resist the action of 
the most malignant mineral oils—it keeps its strength 
200% to 500% longer than ordinary rubber. 


The cover of Goodrich Air Hose is tough, brawny 
rubber, 50% stronger than ordinary air hose cover— 
it will outwear any kind of steel armoring. 


Goodrich Air Hose is built to give you extra “air- 
mileage”—just as Goodrich Silvertown Tires give you 
extra road-mileage. 


The B. F. GOODRICH RUBBER COMPANY 
Established 1870 Akron, Ohia. 


“COMMANDER” 


Listen in every Thursday Evening, 10 to 11 Eastern Standard Time, 9 to 10 Central Standard Time over the WEAF Red Line Hook-up 
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Sixty Thousand Horsepower From the 


Connecticut River 


Fine Plant at Bellows Falls, Vt.. Nearly Completed For New 
England Power System 


ORE power is to be drawn from the 

Connecticut River to generate a large 
block of electric energy. This current will be 
fed into a far-flung system that already serves 
many communities in New England. Here, 
again, we have a striking example of the re- 
peated utilization of the descending flow of a 
stream that has great potentialities as a source 
of power but that, heretofore, has been made 
use of to only a relatively moderate extent. 
We have, in this instance, another example 


of the beneficial activities of the New England — 


Power System. 
New decades 
gone, were largely responsible for the growth 


of many of the industries in which that sec- 


England’s water wheels, in 


tion of the country became a leader. It was 
by utilizing its falling waters to generate 
power that New England, for a goodly while, 
was able to offset her lack of coal deposits. 
Subsequently, the New England mills ex- 
panded, and they found that needed additional 
power could be produced more satisfactorily 
by steam plants. They gradually placed pro- 
portionately less and less dependence upon their 
time-honored water wheels even though they 
had to pay rather heavily for fuel originating 
outside of New England. 

But this increasing reliance upon imported 
fuel imposed inevitably an industrial penalty ; 
and certain of New England’s mills have been 
conspicuous sufferers. The record upbuilding 
of hydro-electric plants in the South, and the 
rapid expansion of electrically driven textile 
mills in that climatically favored part of the 
country, have made serious inroads upon the 
Supremacy previously enjoyed by textile mills 
in New England. 

It is a matter of common knowledge how 


New England producers have been affected by 
2305 
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By R. G. SKERRETT 


TC Oe 


YDRAULIC engineers are 
solving the problem of sup- 
plying New England with 
much of its needed power 
from sources within its own 
domain. The economic signifi- 
cance of this becomes clear 
when it is recalled that a 
great many of New Eng- 
land’s outstanding industries 
have long been dependent up- 
on fuel obtained from other 
states. 


The New England Power Sys- 


tem has been the foremost 
agency, in latter years, in cre- 
ating hydro-electric plants 
capable of distributing large 
blocks of energy throughout 
the New England States; and 
the present article has to do 
with the latest of these un- 
dertakings—that just put in 
service at Bellows Falls on 
the Connecticut River. 


The work at Bellows Falls is 


especially interesting because 
the scene of operations was 
recently exposed to flood 
waters of unusual height and 
violence. Thanks to the fore- 
sight of the engineers, not 
one of the permanent struc- 
tures was seriously damaged 
during the inundation. This 
is a record of which all con- 
cerned may be proud. 


mun 





this migration of industrial activity; but it is 
not generally known that other long-established 
manufacturing enterprises in that region have 
suffered in a similar manner and in varying 
degrees. That is the price many managements 
have paid for their reluctance to abandon their 
steam plants and to adopt, instead, a different 
form of motive energy generated by New Eng- 
land’s numerous rivers and streams. This re- 
luctance has, in part, been due to a broad 
recognition of the inefficiency of most of the 
water wheels used for decades in New England 
and elsewhere under conditions that permitted 
little if any control of seasonal changes in 
stream flow. So much for the past. Now, let 
us consider the economic and the industrial 
revolution that is being effected in the New 
England States through skillful hydraulic 
engineering. 

This profound change for the better, which 
is altering the whole aspect of power produc- 
tion in that section of the country, is the out- 
come of the rearing of a succession of dams, 
for example, on rivers that often have only an 
average stream flow of moderate volume—the 
dams serving to conserve the abundance of 
freshet periods so that the impounded water 
can be drawn upon for fairly uniform utiliza- 
tion over the entire twelvemonth. Furthermore, 
the same water is in this way made to do 
useful work repeatedly as it flows seaward. 

In this field of service, which combines the 
utilization as well as the conservation of natural 
forces, the New England Power System has 
been conspicuously prominent for some years; 
and Compressed Air Magazine has already 
called attention to one or more outstanding 
examples of that company’s enterprise. The 
present article describes the latest project of 
the New England Power System. This un- 
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Left—Canal conveying water to the powerhouse, showing manner in which sloping banks have been paved to prevent erosive action, 
Right—Part of forebay just below stone highway bridge, now removed. 


dertaking will make it possible to generate in 
a single plant a block of energy totaling 60,000 
hp. A better conception of what this repre- 
sents can be had if it be borne in mind that 
previously, at the same location on the Con- 
necticut River, substantially 75 water wheels 
in various local mills were able to produce an 
aggregate of only 10,000 hp. 

Bellows Falls, in the southeastern part of 
Vermont, is situated on the Connecticut River 
at a point where that stream makes a decided 
drop because of a rocky barrier interposed 
there ages ago by Nature; and about that 
favorable site there have grown up mills or 
manufacturing plants of one sort or another 
that make use of the descending waters to 
drive water wheels for power purposes. In 
this way, Bellows Falls, as a community, 
gradually attained the dignity of a sizable 
town, and prospered. Today, Bellows Falls 
is not as bustling as it once was; but what the 
New England Power System is doing there 
will, in all likelihood, speed up the industrial 
life of the place. Before describing the activi- 
ties of the New England Power System, it 
might be well to sketch briefly how Bellows 


Falls acquired, in the first place, its industrial 
importance through its location on the Con- 
necticut River. 

Something like a century and a quarter ago— 
along about 1800, a dam was erected there and 
a canal dug and equipped with locks as a 
means of promoting navigation that far up on 
the Connecticut. There is no evidence that 
that effort to stimulate water transportation 
was especially successful; and gradually, as 
time passed, more and more use was made of 
the canal as a source of power for turning 
relatively crude water wheels. Bellows Falls 
has represented a more or less typical water- 
power development of the period of 75 years 
ago; and the original canal was subsequently 
augmented or superseded by a system of canals 
which produced hydraulic heads varying from 
20 to 25 feet at the wheels. 

When Bellows Falls was at the crest of its 
activities, the Connecticut River at that point 
actuated something like 75 water wheels in 
the various mills—generating, as has already 
been said, an aggregate of about 10,000 hp. 
The total head developed under that old ar- 
rangement was substantially 45 feet; and there 














was a great waste of water both because of th® 


inefficient character of the wheels installed ap 
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of the rather restricted employment of th® 


water available. 
admirable power site insures an effective hex 


The redevelopment of thie 


of about 60 feet; and this head will be utiliza 
to drive three single-runner wheels, each cap § 


ble of producing 20,000 hp. That is to sy 
these wheels will utilize 10,000 


second-fee fF 


whereas the old installations that they suf 
plant used only 2,500 second-feet of water) 


As might be supposed, the modernizing of: 
water-power system dating back three-quarter 
of a century represented a somewhat exacting 


problem, because existing water users had wh 
be taken care of while making improvement 


designed to bring the whole system up to date 
As has been widely common in the past, th 


original dams at Bellows Falls were of timbe-J 


crib construction, and were placed along th 
head of the falls—extending from point t 
point of the ledge. 


In 1907, a concrete dan 


was built of the same height as the previoug 


timber-crib dam to replace the older structure; 
and this concrete dam was reared downstream 
and close to the crib dam. Paralleling, asi 











Left—Winter work on the new dam at Bellows Falls. 
Right—Cofferdam across the Connecticut River at the site of the Bellows Falls dam. 
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Blacksmith shop, equipped with a No. 25 oil furnace, a “Leyner” sharpener, and 
an I-R pedestal grinder to keep drill steels in condition for the work expected of 


them. 


did, the crib dam—which zigzagged across the 
river—the newer dam, because of its irregular 
form, had a very inefficient spillway. This 
was the situation when the New England Pow- 
er System essayed its present undertaking. 
The redevelopment project involved the con- 
struction of a new dam that crosses the Con- 
necticut River in a straight line. As a result 
of the removal of the ledge and the greater 
impounding capacity of the new dam, there has 
been brought about an improvement in the 
waterway below the dam. For this purpose 
the dam has been equipped with two large 
roller gates, which have their fixed crest 5 feet 
below the crest of the old dam. In making 
these changes, the hydraulic experts of the 
New England Power System have increased 
the available head at the power plant by raising 


ae 








the elevation of the water in the pond above 
the dam and by placing the turbines at a lower 
level. At the same time, the capacity of the 
canal was amplified. It was, incidentally, neces- 
sary to improve flood conditions occurring dur- 
ing high water or the prevalence of ice floes. 

These desired ends have been realized by 
raising the operating level 11 feet above that 
possible with the old dam. This new operating 
level is controlled by means of the two afore- 
mentioned roller gates—each of which is 115 
feet long and 18 feet high—and by flashboards 
in three other panels of the dam. These flash- 
boards are 13 feet high and placed in three 
bays, two of which are 121 feet long and the 
third 100 feet long. The flashboards are con- 
trolled from a 5-span steel bridge above the 


crest of the dam. The gates are handled by 
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One of the two Ingersoll-Rand XCB compressors that provided operating air for 
various purposes during the construction of the new hydro-electric plant at Bellows 


Falls. 
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hoists located on top of the piers, as well as 
by remote-control means in the powerhouse 
The flashboards are arranged so that they cap 
be moved as small units by a traveling crane 
or all the flashboards and their supports atong 
the length of the crest can be cleared by trip. 
ping facilities which are controlled from the 
bridge. This can be done within a period of 
only a few minutes. 

In the construction of the cofferdam in the 
river, required in unwatering sections of the 
site of the new dam, wooden sheet piling was 
used. The piles, 3x6 inches in cross section, 
were, driven to resistance with CC-35. air. 
operated paving breakers equipped with ney 
frontheads for service of that kind. 

The canal, by which water is carried a dis. 
tance of about a third of a mile from the dam 
to the forebay, was dug in earth or, to be more 
explicit, the canal is merely the old waterway 
enlarged. Because of the very limited space 
within which the necessary improvement work 
could be done, the modernizing of this canal 
proved something of an engineering problem, 
Its location placed certain definite limits upon 
the power plant, which its motive 
water by. this channel. That is to say, had it 
been, possible to still further enlarge the original 
canal, then the capacity of the power plant 
could have been augmented proportionately. 


receives 


The sides of the canal have a slope of 1 in 
1144, which is admittedly very steep for an ex- 
cavation in earth. 


the sides of the canal. The slopes were steadied 
by a series of concrete ribs, spaced at uniform 
intervals and extending from the bottom of the 
canal upward until they join a_ continuous 
parapet wall along the top line of the operat- 
ing water level. The sections between these 
ribs, as well as the bottom of the canal, were 
paved with rock having a minimum thickness 
of 18 inches. The concrete ribs and the rock 
paving make it entirely practicable to operate 
the canal safely when the water is flowing 
through it at a velocity as high as 6 feet per 
second. 

The forebay, the powerhouse, and the tail- 
race necessitated the excavating of a large 
amount of rock. This, however, worked out eco- 
nomically, because it reduced greatly the quar- 
tity of concrete required. In the forebay, 
which for about 200 feet upstream 
from the powerhouse, there was excavated ap- 
proximately 25,000 cubic yards of solid rock 
in order to increase the size of that basin and 
thus to reduce the velocity of the water as tt 
approaches the racks in front of the whed 
entrances. In the powerhouse area, including 
the three draft-tube tunnels, the rock tft 
moved totaled 30,000 cubic yards. In the tail 
race, extending from the outlet of the draft 
tubes to slack water below the powerhous, 
there was excavated from the intervening ledge 
a total of 50,000 cubic yards of rock. In add 
tion to this, a matter of substantially 25,00 
cubic yards of combined earth and rock wa 
removed. These figures give some idea of the 
task involved in rearranging and remodeling 
this old power site. It may be of interest to tt 
call that the new powerhouse occupies the sp 


extends 
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To offset this, rather novel | 
means were employed to insure the stability of | 
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on which previously stood a mill of 
the International Paper Company. 
The rock excavated for the fore- 
going purposes was of a granitic na- 
ture and seamy, making the drill run- 
ner’s job a rather hard one. Inclear- 
ing away this rock, the deep holes 
were generally driven with X-71 drills 
mounted on tripods; but in driving 
the headings for the draft-tube tun- 
nels the X-71 drills were mounted on 
columns with arms, permitting a num- 
ber of holes to be drilled without 


shifting the column. For drilling 
shallower holes, DCR-23 “Jack- 
hamers” were utilized extensively. 
To keep the steels continually fit 
for service, the blacksmith shop of 
the Sherman Power Construction 
Company—which actually did the 
work—was provided with a No. 
50 “Leyner” sharpener, a No. 25 
Ingersoll-Rand oil furnace, and an 
Ingersoll-Rand air-driven pedestal 
grinder. 

Compressed air was used on the 
job for drilling, for operating a 
number of pumps, and to actuate 
the blacksmith-shop equipment just 





Top—As the dam appeared in the spring of 1927. 
Left—Close-up of one of the large roller gates partly assembled. 
Each gate is 18 feet in dinmeter and 115 feet long. 


Right—This photograph was taken early in October of last year when the dam was completed with the exception of Pier No. 4 
and the abutment and the spillway crest near the New Hampshire side of the Connecticut River. 
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Top, left—Looking downstream from above the power site, at the right. Right—Cofferdam built to unwater the river bed for ex- 
Bott cavating the tailrace. 
om, 


left—Powerhouse, one of the switch yards, and the diversion dam on the downstream side of the plant. Right—Looking 
upstream from a point below the powerhouse site. 
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mentioned. The air was supplied by two 
XCB compressors, having cylinders of 
20 and 12% inches in diameter, with a 
common stroke of 16 inches. Each of 
these machines was driven by a 200-hp. 
General Electric synchronous motor—one 
aftercooler serving both compressors. Dur- 
ing the period of construction, the air 
pressure on the line was maintained at 
100 pounds at the aftercooler. The air 
was distributed to the various points of 
use through 6-inch lines. 

The water wheels in the powerhouse 
and the roller gates at the dam were fur- 
nished by the S. Morgan Smith Company ; 
the caterpillar headgates were built by the 
Philips & Davies Company; and the elec- 
trical equipment was supplied by the Gen- 
eral Electric Company. The engineering 
work, in connection with this undertaking, 
was done by the New England Power 
Construction Company which, like the 
Sherman Power Construction Company, 
is a subsidiary of the New England Power 
Association. 

Work on the project was started on 
April 15, 1926; and, according to schedule, 
the plant should now be turning out pow- 
er. 


cut River. 


ciate. 





Tempelhofer field, Ber- 
lin’s great commercial 








The building of this 60,000-hp. plant, be- 
sides adding an attractive feature to the in- 
dustrial life of Bellows Falls, will, in all prob- 
ability, be the means of stimulating manufac- 
turing activities at that point on the Connecti- 
But even if such be not the im- 
mediate consequence, the plant will be the 
medium by which energy for a multiplicity of 
purposes will be provided for New England 
users—every kilowatt representing a corre- 
sponding saving in coal that otherwise would 
have to be carried long distances from mines 
lying outside of the New England States. This 
is an economic gain; a public service which 
the people of New England will surely appre- 
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Air-operated CC-35 pile drivers were used effec- 
tively in driving sheet piling for cofferdams. 


COMMERCIAL BRIQUETTING 
OF CANADIAN LIGNITE 
FTER almost a decade of research work, 
the labors of the Lignite Utilization 

Board—formed in 1918 by the Canadian Gov- 
ernment to devise ways and means to make 
use of the enormous lignite deposits in Sas- 
katchewan and Manitoba—have been brought 
to a successful conclusion. 

A practical process has been developed for 
the production of carbonized lignite briquettes 
for household consumption; and the plant at 
Bienfait, in the Province of Saskatchewan, 
used by the board in its experimental work, 
has been taken over by private enterprise. The 
plant is to be remodeled for the manufacture 
of lignite briquettes on a commercial scale. 





aviation field, is to be 
provided this spring with 
something new in the 
form of a concrete run- 
way, 65.5 feet wide, built 
around a great ellipse. 
From north to south, the 
minor axis of the ellipse 
will be about 2,953 feet 
long, and from east to 
west—the direction of the 
prevailing wind—the ma- 
jor axis will be 3,936 feet 
long. The principal ob- 
ject of the track is to 
assure a smoother sur- 
face for starting and 
landing; and it is esti- 
mated that this conveni- 
ence will cost consider- 


ably less to maintain 
than does the familiar 
dirt field. 


Hy 


NATURAL VENTILATION 


XPERIMENTS in this field hay 
proved that when all visible chinks jy 
a room are closed a fire in that room will 
burn well and, furthermore, that some 
thousands of cubic feet of air will cop. 
tinue to pass up the chimney every hoyr. 


Prof. Leonard Hill has found that natura} f 


ventilation on a cold day will maintain a 


flow of air ample enough to secure chem. f 


ical purity in a dugout of 900 cubic fee} 
capacity, lighted by three candles, and ac. 
commodating 30 soldiers. During this test 
the two exits of the dugout were blocked 
with double anti-gas curtains. 


It will interest the traveling public to 
know that there are about 500 linear feet 
of crevices along the doors and windows 
of a sleeping car through which air can 
enter. If these crevices averaged one. 
fiftieth of an inch in width and admitted 
air at half the rate of speed of the train, 
then the occupants could count on 40,00 
cubic feet of ventilating air. - 





PNEUMATIC SCRAPERS SAVE 


TIME AND LABOR 
NDER existing conditions, speed of. pro- 
duction commensurate with good work 


manship is demanded sooner or later in every 
department of industry. 
tain output, without adding to the force or 
bringing added pressure to bear on the me 
already engaged on a certain job, made it 
self felt in the department of a plant wher 
it was the practice to scrape the bearing sur 
faces of machine parts by hand. As can k 
appreciated, production depended largely m 
the human factor: fatigue sometimes appret:- 
ably lessening the daily output. 


This urge to main 


This element of uncertainty is no longer 4 


source of annoyance at the plant of the Gle- 


son Works, Rochester, 





N. Y., where dependable 
compressed air instead 0! 





variable man power i 





now utilized to operat 
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Courtesy, Machinery. 


Turntables and air-operated tools make relatively light work of scraping ma- 
chine parts in this up-to-date plant of the Gleason Works. 


i 


the scrapers. As our i 
lustration shows, eat! 
man is provided with: 
portable 3-wheel truckot 
which is mounted a ver 
tical post carrying an at 
justable I-beam. The 
pneumatic scraper is sus 
pended from a_ troll 
traveling back and fort 
on this I-beam—the beat 
being long enough to & 


surfaces to be covert 
easily without shifting 
the truck. The needit 
compressed air is suf 
plied through flexible 
hose tapping the mat 
air line of the shop. 
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When Ships Carried Ice of Nature’s 


Making to Distant Countries 


ODERN inventive genius and mechanical 

ingenuity have made it possible for us 
to hear the tinkle of cooling ice in our glasses 
regardless of clime or season. 


The Ingersoll-Rand combination of the 
Diesel engine and the ammonia compressor 
has given us a compact refrigerating machine 
that produces a ton of ice for a fuel-oil cost 
of only 25 cents. Ice has become a standard 
commodity that is delivered daily from door 
to door. Four hundred and fifty million dol- 
lars worth of it was sold in the United States 
alone in 1927. The nation’s per capita ice con- 
sumption has more than doubled in the past ten 
years, and now exceeds half a ton for the 
country as a whole. 

This refrigerant preserves foods and safe- 
guards health in 12,000,000 homes, 2,000,000 of 
which use it the year round. The ice box is 
cited by medical authorities as one of the most 
potent influences in reducing the rate of infant 
mortality. It is because of ice that the Ameri- 


By C. H. VIVIAN 


can dinner table displays fruits and fresh 


vegetables in all seasons. 


In the light of these facts, it seems un- 
believable that less than a century ago there 
was no manufactured ice; that natural ice was 
available only to those who lived in or near 
cold regions; and that it was so totally un- 
known to many peoples of the world as to 
completely awe them when they first saw and 
handled it. 


In his Maritime History of Massachusetts, 
Samuel Eliot Morison pictures the bewilder- 
ment of the East Indians when the sailing 
vessel Tuscany landed a cargo of this mysteri- 
ous “white stuff” at Calcutta. The natives 
placed their hands on the frigid blocks, hastily 
withdrew them when they experienced the 
sensation of cold for the first time, and ex- 
citedly jabbered questions at the captain of the 
ship. “How this ice make grow in your 
country?” they queried. “Him grow on tree? 
Him grow on shrub?” They bought of it in 


ee SE —_ 
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such quantities as their limited funds would 
permit, and then indignantly demanded their- 
money back when purchases left in the sun 
melted away. 

Ice was introduced into tropical countries by 
Frederic Tudor, a venturesome Yankee who 
thus exploited the frozen surfaces of various 
lakes near Boston. It took him 28 years to 
establish the business, which involved him in 
debt to the sum of $250,000; but in the end 
he scored success. 


Tudor was but 22 years old when he pro- 
posed shipping ice from his father’s pond at 
Saugus to the West Indies. His idea was 
ridiculed; and, because they feared such a 
cargo would melt and swamp a vessel, sailors 
were loath to handle his brig. In 1805 his 
initial venture, a shipment of 130 tons of ice to 
Martinique, was a complete failure. 

But he persisted and, as written by Mr. 
Morison, “by 1812 he had built up a small 
trade with the West Indies. The war then 


Oval—Three oil-engine-driven ammonia compressors of the POC-1-A type in a Florida ice plant. 
Right—One of three electrically driven ammonia compressors providing refrigeration in a big cold-storage terminal in Philadelphia. 


Bottom—This ammonia compressor, driven with steam, is the refrigerating unit in an ice plant in Knoxville, Tenn. 
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wiped him out. After the Peace of Ghent, 
he obtained government permission to build 
ice houses at Kingston and Havana, with a 
monopoly of the traffic. It began to pay, and 
between 1817 and 1820 he extended the busi- 


ness to Charleston, Savannah, and New 
Orleans.” 
The pioneering of the ice industry was 


accompanied by numerous difficulties. Vessels 
had to be double sheathed, lest the cargo melt. 
Various sorts of insulators were tried out as 
a packing material for the cakes before pine 
sawdust was found to be the most suitable. 

Since the inhabitants of the warm regions 
did not know what ice was or how it would 
serve them, there was no demand for it until 
Tudor had taught them how to use it. At 
times he gave it away to popularize cold 
drinks and thus to build up a market. In 
Rio de Janeiro his agents promoted an _ ice- 
cream establishment to acquaint the people 
with that delicacy. Elsewhere they had to in- 
struct their customers in the art of preserving 
ice in the home. This was carried to the point 
of importing materials and constructing ice 
houses. 

It was in 1833 that the Tuscany took the first 
shipment of ice to Calcutta, after twice sailing 
across the equator. While the poverty of the 
natives prevented them from buying extensive- 
ly, the Anglo-Indian community took avidly to 
iced drinks. It also paid high prices for Bald- 
win apples that had been transported buried 
in the cargo. 

From this beginning, Massachusetts became 
the refrigerating center of the tropical world. 
In 1841 Tudor had fourteen competitors, and 
by 1850 the ice trade had been extended to 
every large port in South America and the Far 
East. It is related that the first words of the 
Persian ambassador when he met Edward 
Everett at the Court of St. James were in 
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Tank room of a well-equipped raw-water ice plant. 
circulating brine and the cans in which water is turned into cakes of transparent ice, 


appreciation of the benefits of American ice in 
Persia. Until manufactured ice made its ap- 
pearance in the “eighties,” the trade expanded 
and every New England pond near tidewater 
contributed to it. 

The prices to the consumers varied widely, 
according to the distance from Boston and the 
extent of competition. In Rio de Janeiro the 
first shipment was sold at the rate of 12 pounds 
for a Spanish dollar. In 1834 the charge was 
three cents a pound at Havana and two cents 
at New Orleans. To stimulate steady business, 
Tudor introduced ice tickets which enabled the 
holders to buy ice at a reduced rate per pound 
and to secure their purchases in small lots 
over a period of time. 

It is a far cry now from the days of this 








XN 





N 


y 








Refrigerated storage room of a modern ice plant, partly filled with hundreds of 
glistening cakes weighing on an average about 300 pounds each. 


Beneath the floor are the 


intrepid Yankee ice baron. 
refrigeration is utilized in every 
country on the globe; and one would have to 
penetrate the fastness, for example, of the 
African jungle to find a people who are u.- 


familiar with ice and its many beneficial uses, § 


By means of efficient ice-making machines, 
such as are shown with this article, the price 
for the man-made commodity has been re 
duced to a small fraction of that which the 
natural product from the New England ponds 
commanded. Thus has Nature once 
given way before human contriving! 


more 





A PULLMAN POSER 


MAN asked a Pullman agent for a berth § 
There’s a difference in § 


“Upper or lower?” 
price. Let me explain: 


“The lower berth is higher than the upper. j 


The higher price is for the lower. If you want 
it lower you'll have to go higher. In other 
words, the higher, the lower. Most people dont 
like the upper, although it is lower on account 
of its being higher. When you occupy an up 
per you have to go up to go to bed, and get 
down when you get up. You can have the low 
er if you pay higher. The upper is lower tha 
the lower because it is higher. If you are wil: 
ing to go higher, it will be lower.” 

“Guess I’ll go to the settin’ car,” replied th 
man who thought he wanted a berth—Th 
Kalends. 





An agreement has been reached by the gor 
ernments of Portugal and Spain by which fit 
Douro waterfalls are to be harnessed for th 
benefit of the adjoining countries. These fall 
are situated at a point in the Douro Rive 
where that stream divides Spain from Portt 
gal. According to the United States Const 
at Oporto, a treaty has just been signed } 
the two nations that entitles Spain to 340,00 
hp. and Portugal to 285,000 hp. of the bloc 
of electric energy that is to be generated 
the proposed hydro-electric plant. 


Today, artificial 
civilized fi 
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Pneumatic Vibrator Assures Better 
Reinforced Concrete 


HILE watching concrete being placed 

in a heavily reinforced floor structure, 

it was observed that the men used the spading 
bars and tamps to strike the reinforcing metal 
in order to cause the concrete to flow around 
and beneath the bars, which were closely spaced 
in the bottom of the beam boxes. The jarring 
action imparted to the reinforcing by those 
blows caused the whole mass of concrete in 
the beam box to flow toward the unfilled end. 
On seeing this, it occurred to the writer that 
if the reinforcing steel could be vibrated by 
an air hammer while the concrete was being 
placed the steel would become thoroughly em- 
bedded in the concrete—thus insuring contact 
between the two materials and, as a result of 
that perfect bond, greater protection to the 
steel. Further, it was evident that if all the 
concrete could be placed in one end of the 
beam box—the entire mass caused to flow 
forward as the box was being filled—this 
movement would tend to prevent honeycombing 
at the surface of the concrete while the vibra- 
tions would serve to compact the concrete and 


'to expel air and excess water from the mass. 


Some special steel tamping bars were sub- 
sequently made for use with standard riveting 
hammers, as shown by the accompanying photo- 
graphs. The dressed end of the bar is in the 
form of a saddle so that it will ride on top 
of the reinforcing rods. By moving the point 
}of this bar from rod to rod in the beam box, 





Company. 


*Construction Engineer, The Detroit Edison — 


By A. S. DOUGLASS* 








Using the riveting hammer and tamping bar to. vibrate the reinforcing steel 


during the placing of concrete so as to prevent the formation of air pockets in the 
concrete. 


the steel is kept vibrating all the time the con- 
crete is being placed. The results obtained 
with this device have been decidedly satisfac- 
tory. 

Besides bringing about an intimate bond be- 
tween the concrete and the reinforcing steel— 
which can be clearly seen in one of the pic- 
tures at the point where the steel projects be- 
yond the enveloping concrete, honeycombing 
has been greatly reduced and the amount of 





firm 





Air-driven riveting hammer and tamping bar used to cause concrete to pack 
ly around reinforcing metal when erecting reinforced-concrete structures. 


spading labor lessened. Experience has proved 
that this air-operated vibrator, when used in 
connection with properly proportioned plastic 
concrete, can be counted upon to distribute 
the mass more evenly and thus to place it more 
effectively than otherwise would be the case. 





GUAYULE RUBBER PROMISING 
PUBLICATION of unusual interest 
especially to the automotive industry has 

recently been issued by the United States 

Bureau of Standards. It is entitled Some 

Vulcanization Tests of Guayule Rubber, and 

gives the results of certain physical tests made 

by that bureau with samples of guayule rubber 
from a shrub grown in both Mexico and Cali- 
fornia. 

The results indicate that properly prepared 
guayule rubber will compare favorably with 
cultivated Hevea rubber. The use of guayule 
in place of Hevea rubber would prove of great 
economic value to the United States, as the 
shrub from which it is produced can be suc- 
cessfully grown in Mexico, in California, and 
in the southwestern part of the United States. 





By occasionally greasing the overhead wires 
of electric cars in the cold months, any sleet 
that may tend to accumulate on them is read- 
ily knocked off by the passage over them of 
the trolley wheels. Besides lessening arcing, 
it has been found that by the use of grease the 
wear of the wires on curves is reduced by 
about 60 per cent. The experiments were con- 
ducted in Toronto, Ont., where ice-laden wires 
were a great source of trouble in the winter- 
time. 
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Abuse of Air Tools 


HE use of compressed air, in its numer- 

ous applications and through the agency 
of scores of different machines and tools, has 
increased more since its introduction into the 
mechanical field than the use of steam increased 
after the invention of the slide valve, in fact, 
over a hundredfold. 

Indeed, it has come into such common use 
that in many large engineering plants and 
factories nearly all the operatives either em- 
ploy air tools of one kind or another or see 
utilized continually motors large and small for 
drilling, reaming, countersinking, stay-bolt 
tapping and driving, boiler-tube beading, and 
for divers other purposes. And air hammers— 
no end of them, from the husky 9- or 11-inch 
gun, that heads up hundreds of %-inch or I- 
inch rivets a day, day after day, without a 
moment’s loss of time and with a minimum of 
care, on down to the tiny “pistol” scaling gun 
—not to mention the long and steadily increas- 
ing line of jacks, holders-on, rock drills, ram- 
mers, busters, and cement and coal picks, as 
well as the handy and profitable grinders and 
steel brushes. 

Workmen see them everywhere. There, for 
example, lies a motor or gun already attached 
to a hose or leader, and Tim Murphy grabs 
up the gun that Mike Mahallivitch has dropped 
for a minute, and no questions, asked, while 
Mike goes to give Joe Smith a hand with a 
stay-bolt motor. The lot of them in machine 
shops, boiler shops, erecting plants, and ship- 
yards have become so accustomed to the sight 
of those sturdy, dependable tools—which are 
so adaptable, so ever ready at hand—that the 


men have got the idea that they require no 
care; and, as far as they 
are concerned, none is . 
given. 
Now, as a matter of 
fact, there are no tools 
comparable with air tools 
in the matter of service 
given. For instance, ob- 
serve the air drilling mo- 
tor with its accurately 
built and perfectly bal- 
anced working parts: a 
4-cylinder engine, usual- 
ly, with its throttle valve 
in its handle and with 
spindle speeds of from 
60 to 1,500 revolutions 
per minute, according to 
size and type, and per- 
mitting the use of drills 
from 1/16 inch to 2 
inches or even larger on 
work placed in almost 
any position. 
And then the pneumatic 


riveting hammer: the 
first and only improve- 


By J. D. CLAGHORN 





Driving flush rivets in a rotary dryer 
with a No. 8-A riveting hammer. 


ment over the time-honored hand riveting 
hammer now almost forgotten save by a few 
old Belfast or Clydebank “shellbacks” who 
found it so hard to accept the new order of 
things in steelcraft. As for chipping hammers, 
there are thousands of workmen who have 
never known any other method of chipping 
and calking than with air. I doubt if 
other air-driven tool—except perhaps the pneu- 
matic rock drill—has shown such profitable 
returns on the purchase price. 

We might go on extolling air tools almost 


any 





This air-driven, close-quarter drill is a handy tool for work in awkward places. 


indefinitely—tools, which in design are triumph; 
of American ingenuity, and in construction 
masterpieces of machine-tool work. They ar 
built to stand up under the most exacting ser. 
vice, very often beyond their rated capacity: ff 
and are universally abused beyond the strain 
that anyone would suppose they could work 
under. Were it not for this abuse they woul 
yield a surprisingly greater return on their 
purchase price. 

The origin, I think we might say, of the 
greatest damage done to the working parts of 
motors and air guns may be found in the 
compressor, or, rather, in the air delivered by 
the compressor, for not by any means do al 
users of air tools appreciate the actual neces. 
sity of clean, dry air. Until the advent of th 
air filter, dirty, gritty, moist air had been th 
cause of thousands upon thousands of dollars 
being spent in needless repairs on air tools 
and on none more so than on the compressor, & 
itself, especially that of the portable type. 

One can hardly believe that a superintendent 
of construction, or whoever is responsible for 
upkeep of equipment, would be guilty of failure 
to protect a compressor from the air-borne 
dust ever present in quarries, most coal mines 
and in all arid districts. This last field cov- 
ers a multitude of big jobs, often compelling 
the employment of several portable compresson 
each; and in the majority of cases at point— 
where repairs are made at a disadvantage ani 
repair parts are not readily obtainable. 

Too many engine and compressor tender 
still hold to the belief, seemingly, that all th® 
protection an intake needs is a screen of 


inch mesh to prevent small sticks, wads 0 
paper, and coarse swee}- 

s ings from entering. The 

wonder is that so maty 

compressor men still seem 

to be at a loss to accout 

for the condition of tf 

tary valves. One will 

all seriousness, that & 

thought the trouble wi 

dirty oil. The intake 
his machine was on 1% 

shady.” But it was al’ 

unpaved and__ surfac# 

with fine gravel and cla) 
and dry nearly all ® 
R 


periences told me, # 
was “cool afl 


whom I used to swap & 
narrow alley, because th 
alley 
time. As trucks pas 
through a score or mot 
times a day, the air @ 
filled, more often th 
not, with gritty dust 
I am not attempting" 
boost the sales of # 


filters, although I # 
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1—Handy set-up of an air-driven grinder. 
dborer is a great labor-saving aid in timberwork of all sorts. 


2—The pneumatic wo 
mmers are now considered indispensable in any well-equipped modern foundry. 


3—Pneumatic sand r 
4—A gang cleaning riveted steelwork with air-driven wire brushes. 
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Left—The pneumatic wire brush is an effective tool in removing rust and thin scale from water mains, etc. 
Right—tThe air-driven clay digger makes relatively light work of excavating in stiff ground and in some kinds of rotten rock. 


strongly advocating their employment as the 
only known means by which dirt and moisture 
in air may be eliminated. After such a long 
period in which pistons and valves have been 
scored by air-borne abrasives, and beautifully 
fitted valves and motor pistons have been cor- 
roded to the seizing point by dirt-laden water, 
it does seem that a good and reliable means 
of preventing these abuses could not fail of 
appreciation by all users of air-driven ma- 
chines and tools. 

But of what value is clean air delivered 
by the compressor if no care is taken to 
keep dirt out of the hose and leaders? 


anyway.” Now, it is a well-known fact thatbreakdowns is the failure to keep the crank 
an oil of good quality, preferably one madecase supplied with the proper kind and the 
for the purpose, will remain for quite someright amount of grease and case covers and 
time in the valves and around the plunger ofspindle stuffing boxes so well fitted that the 
a riveting or a chipping gun, for if such weregrease cannot escape. Otherwise, by reason 
not the case it would require oiling everyof a long period of use and loss of grease, a 
fifteen minutes instead of every two hours,crank case runs dry, and then it takes only a 
more or less; and guns have been known toshort time for the connecting rod and the 
work perfectly when oiled once in three hourscrank-shaft bearing to heat and to cut to de- 
of continual service. struction. If not the worst, this is certainly 
One of the most common causes of motorthe worst-looking result of abuse we know of. 
But there is one form of air-tool abus 
that seems to me to be the most inex 





I have seen literally hundreds of in- 
stances where open hose ends have lain 
on dusty, dirty, and even sand-covered 
floors, ready to be hooked up to motors 
and guns without a thought of being 
blown out before connecting. Indeed, it 
is common practice, or, rather, common 
abuse. 

Motor and gun valves require regular 
inspection in order that impending trouble 
may be caught in time; but with clean 
air, and regular, systematic oiling with 
the right kind of oil, the time needed for 
taking apart for inspection may be re- 
duced greatly. Of course, the utilization 
of a known, valued oil is a positive re- 
quirement ; and as oils are made especial- 
ly for certain uses, and are guaranteed 
to give specific results, there is mighty 
little excuse for improperly lubricated 
machines and tools. There are still 
many persons to whom oil is just oil, 
and “about as good as any other,” ex- 
cept, perhaps, when grease is called for 
as in a motor crank case. 

Quite recently the foreman of a steel- 





“banging around” of tools by heedles 


is the bane of the toolroom foreman’ 


no authority over the offenders who quit 
often not only take tools apart but, # 


parts and, when returning them to tk 


they took them out. 

As expensive as air tools are, as nett 
sary as their perfect working conditie 
is, and as costly as their abuse is, it seem 
unbelievable that so little interest is takes 
in their care by the persons most inte: 
ested in the financial returns that migt 
be expected from their use. Whethe 
tools are properly cared for or abuse! 
is largely a matter of foremanship, a 
though this fact seems to be general 
overlooked. 





The construction of a $1,000,000 
for the Island of Luzon has been t& 


° When sheets of tin are placed in the annealing : tr: Bureasldl 

construction company was heard to re- furnace it is not an uncommon thing for them to stick ommended by the Philippine Bure A 

“+ didn’ r di together. In this case, a 9C air-driven riveter, equip- Public Works. The municipality of # 

mark that s didn’t make any difference ped with a large-faced rivet set and retainer, is used i 4 he st 
what kind of oil was used in riveting and to separate the annealed sheets by means of vibratory Ildefonso has been selected as the 


pl : ‘ ; re, f 
in chipping guns—it blows right through, sae Bg psa a © of the proposed port. 








cusable of all: the rough handling af 


workmen, and then their clumsy attemps§ 
to repair tools “on the job.” This laf 


existence, for, as a general thing, he haf 


reassembling them, fail to replace all thf 


toolroom, declare them to be exactly af 
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One of the interesting exhibits at the New York Power Show. 


handling boiler feed water. 
pounds. 
Long Beach, Calif. 


In the center can be seen the largest pump ever made for 
It is a 5-stage Cameron pump that has a capacity of 2,000 gallons per minute against a head of 550 
It is one of four similar pumps to be installed in a steam-generating plant of the Southern California Edison Company at 


New York Power Show 


HE sixth National Exposition of Power 

and Mechanical Engineering at the Grand 
Central Palace, New York City, was attended 
There were 
530 exhibitors, and four floors of the building 
were given over to their products. 

While the Power Show, as it is familiarly 
termed, is primarily held for the purpose of 
displaying the latest mechanisms developed for 
the generation and the application of power, 


still the field of heating and ventilating has. 


been represented more prominently year by 
year. In fact, nearly half the exhibits at the 
1927 show were of this nature. 

The increased space taken up by appliances 
of this kind emphasizes, for one thing, the 
trend in modern industry toward more com- 
fortable and healthful conditions in production 
plants. These are factors that are now recog- 
nized as having direct and beneficial bearings 
upon efficiency. Adequate lighting also was 
featured ; and some of the exhibitors exploited 
illuminating equipment which demonstrated that 
the modern factory can perpetually be kept 
“sun bright” regardless of prevailing weather 
conditions and of the form of building con- 
struction adopted. 

The exposition revealed much of interest to 
the general visitor. A display of animated 
mechanical models, that showed by sectional- 
ized devices the various principles by which 
Power is applied in mechanical fields, proved 
of educational value to all. It consisted of 240 
separate and distinct models, all motivated from 
behind the panels on which they were mounted. 

Several exhibits disclosed what is being ac- 
complished in providing for the safety of work- 
men. Steel guards to protect feet; respirators 
for workers in dust or spray; goggles for 
different, industrial purposes; and numerous 


other articles of similar utility were displayed. 
Of popular appeal was an entire suit of as- 
bestos, intended for men working around open 
flames or in places of great heat, as well as 
for firemen. 


Several of the latest types of aeroplane 
motors attracted considerable attention. The 
casual visitor also found much to interest him 
in a torque amplifier for automobile steering 
mechanisms. This utilizes power from the 
motor to assist in backing or turning a car 
when parking it, thereby relieving the driver 
of muscular exertion. Another new exhibit 
that received more than’ passing notice was a 
crankless gasoline engine. 

Several devices were shown for properly 
conditioning compressed air in_ industrial 
plants. Among these was the Gast separator, 
which is designed to remove oil and moisture 
from the air in the lines. The Staynew Filter 
Corporation demonstrated the action of the 
Protectometer, a compact filter for cleaning 
intake air. 


Different from most types of compressed-air 
apparatus was an air lock of the sort used 
in connection with caissons utilized when ex- 
cavating in wet ground, The displays also 
included “air guns” used for placing refractory 
linings in furnaces. 





A concession has been granted by the Gov- 
ernment of Venezuela for the construction of a 
railway from any point on the right bank of 
the Orinoco River below the port of San 
Felix to the El Callao gold fields in the State 
of Bolivar. The Orinoco terminal is to be 
provided with docking facilities for ocean-go- 
ing vessels. The cost of the undertaking is 
estimated at $2,500,000. 


AMMONIA-COMPRESSOR PLANT 
COOLS AIR IN HOSPITAL 
COOLING system of considerable inter- 
est to refrigerating engineers and to the 

medical profession, according to Ice & Re- 

frigeration, has been installed in the County 

Hospital at Shanghai, China. That city is 

situated on approximately the same parallel of 

latitude as Cairo, in Egypt, and has a mean 
daily temperature of 90°F. with a humidity 

during June, July, and August averaging 80 

per cent. 

To assure the comfort of the patients, even 
when the temperature reaches 103°F.—as it 
does at times—it was found expedient to pro- 
vide a system of drying and cooling the air in 
the hospital. The equipment used for the pur- 
pose consists of an electrically driven ammonia 
compressor of 16 tons capacity. This com- 
pressor is run daily from 9 a. m. to noon and 
from 2 p. m. to 4 p. m. On occasions, when 
operations are being performed, it is kept go- 
ing to 6 p. m, 

This refrigerating plant is employed to chill 
water which, in its turn, serves to cool the air 
admitted to the different rooms. The chilled 
air is forced into the rooms through narrow 
slits that are so disposed just below the ceil- 
ing that the incoming air is directed upwards 
toward the ceiling. After months of service, 
it has been proved that no moisture is pre- 
cipitated within the sick rooms even when the 
humidity outside is very high, and that no 
harmful draughts are induced. The hospital 
management is said to be well pleased with 
the system. In fact, it attributes the successful 
treatment of some especially serious cases to 
the workings of the air-cooling plant. 
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ROAD SHOW OF 1928 


HE annual exhibition of roadbuilding and 

excavating machinery, which is commonly 
known as the Road Show, was held during 
the week of January 9 at Cleveland, Ohio, in 
conjunction with the twenty-fifth Annual Con- 
vention of the American Road Builders’ As- 
sociation. 

The displays were housed in the Cleveland 
Auditorium; and because greater space was 
available there than has been obtainable in years 
past in Chicago, more equipment was shown 
than ever before. The exhibition included the 
latest types of every sort of tool and machine 
devised to aid in the now tremendous busi- 
ness of building and maintaining highways. 

The Road Show seems to grow in popularity 
with each succeeding year. This has come 
about not only because of the phenomenal in- 
crease in highway construction but also be- 
cause the show and its attendant meetings are 
directly under the supervision and manage- 
ment of those persons who are closest to and 
most directly concerned with the industry be- 
ing exploited. 

The convention program was carried out in 
the Hollenden Hotel, and included carefully 
prepared papers and discussions on a variety 
of subjects bearing on highway construction 
and maintenance. One day was designated the 
Pan-American Day, and was given over to a 
consideration of the problems that especially 
concern the Latin-American countries, which 
were well represented. Another day was de- 
voted to matters of primary interest to county 
highway officials. Papers were read by dele- 
gates from eight standard committees who 
are studying the field from that viewpoint. 

Because of the augmented enrollment of the 
American Road Builders’ Association, the 
membership has been divided into five groups: 
engineers and officials, highway contractors, 
county highway officials, equipment manufac- 
turers, and membership at large. This makes 
it possible for a group or groups to hold sup- 
plementary programs having to do with sub- 
jects of outstanding importance to their own 


wey, 








Photo by Webster & Stevens, Seattle. 
The little Miss in the picture is Betty Nevenner of Seattle, Wash. 


Having just 


brought her father’s mid-day meal to him, she rests for a time upon his tunch 
box and supervises his work. Her father, W. J. Nevenner, is engaged in breaking 


away the pavement to reach some Western Union conduits.,. 


paving breaker, 


members,’ and also to conduct a part of the 
general sessions. 

The opening day was set aside as Manu- 
facturers’ Day. At that time, factory repre- 
sentatives of exhibiting companies explained 
their newly developed products to 
members of distributors’ sales organizations 
from various sections of the country. Through- 
out the week there were special sessions cover- 
ing a diversity of subjects; and the conven- 
tion was rounded out with numerous 
events. Outstanding among those functions 
was the annual banquet, at which the delegates 
from the Pan-American countries were guests. 

The program was codrdinated by Mr. H. K. 
Bishop of the United States Bureau of Roads. 
He was assisted by Mr. Frank Sheets and Mr. 


visiting 


social 





A typical Road Show display of the machinery that helps to move mountains 
of material so that man may travel in comfort over the country’s highways. 


He is running a CC-35 


Fred White during the engineers’ sessions, and 
by Mr. S. M. Williams and Gen. R. C. Mar 
shall during the contractors’ sessions. It was 
notable that the convention discussed not only 
all phases of roadbuilding and maintenant 
but also the broad problems of controlling high 
way traffic. 





PAPER MILL IN THE PUNJAB 
ITH the laying recently of the corner 
stone of the Punjab Pulp & Paper Milk 

at Jagadhri, India, definite steps were take 
toward the establishment in the Punjab of: 
pulp and paper industry. Orders for the mil 
machinery have already been placed; ant 
when finished, the mill will be one of th 
most up to date in the Far East. 

The initial capacity of the plant will & 
7,000 tons of white printing and writin 
papers and 500 tons of wrapping paper pt 
annum. Sabai or bhabbar grass, which grows 
there in great abundance, will form the ray 
material. A force of from 500 to 600 men’ 
to be continually employed, and this force isti 
be brought up to several thousand during tht 
grass-cutting season, which lasts from Octe 
ber to May. 





In a paper read before the South Afric 
Institution of Engineers, Mr. E. S. Laschingtt 
—we learn from a recent issue of The Enginet! 
—suggested that “one means of improviii 
atmospheric conditions in the working plac 
of deep mines would be the local compressi0& 
cooling, and re-expansion of a portion of th : 
ventilating air. In re-expanding, the # 
would help to drive the compressor; and# 
the process the air would be dehumidifité 
For an expenditure of about 81 hp. a supp! 
of 1,000 cubic feet of cold, dry air could 
provided per minute.” 
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Some Diesel-Engined Tugboats In Use 
On the Pacific Coast 


HE towboat fleets of the Pacific North- 

west are probably the most modern in the 
world. While larger centers, such as New 
York Harbor, may have a greater number of 
vessels, nowhere is the equipment more up 
to date than in the Puget Sound territory. 

Several factors have brought about this con- 
dition. In the first place, the service per- 
formed by the towboats is extremely diversi- 
fed, and calls for many variations in the 
types of vessels employed. The lumbering, 
fishing, and paper-pulp industries, as well as 
general harbor work, involve activities that 
often require specialized equipment. Long- 
distance towing, frequently reaching far into 
British Columbia or even Alaska, makes 
necessary boats of unusually large fuel capa- 
cities. In the second place, competition is 
very keen. Although the amount of available 
work is large, the number of bidders is such 
that the company whose boats are best fitted 
to handle the job wins out. Obsolete equip- 
ment is, therefore, quickly discarded in favor 
of the very best the market affords. 

One result of this demand for superlatively 
up-to-date craft has been the astonishing de- 
velopment in the use of Diesel-powered ves- 
sels. While some sections of the country still 
regard the Diesel engine as more or less of 
an experimental proposition, the Pacific North- 
west has adopted it almost without reser- 
vation. This is true not only of towboats but 
practically of every line of boats. 

The companies were quick to realize the 
advantages of the oil-engine tug in the form 
of operating economy, efficiency, freedom from 
trouble, and long life. Substantially all the 








By C. A. BERST 


new tugs being built-on the West Coast are 
installing Diesel engines; and the older boats 
of steam, gasoline, or distillate power, are 
rapidly being converted to Diesel power. 

The Foss Company of Seattle and Tacoma, 
Wash., was among the first of the big com- 
panies to visualize the coming importance of 
the Diesel engine, and was a pioneer in ap- 
plying it to towboat service. This company is 
today the largest operator of Diesel tugs in 
the United States. Sixteen of its fleet of 32 
vessels are of the new type; and seven 500-hp. 
Diesel engines were recently purchased for 
use in additional craft and in converting old 
boats that now are driven by steam or gaso- 
line power. 

Two of this company’s most interesting con- 
versions are the tugs Martha Foss and Foss 21. 
30th boats were steamers before coming 
under the Foss flag—the Martha having been 
the Dolphin of the Killisnoo Packing Com- 
pany of Alaska, and the Foss 21 the steam 
tug Fearless operated for many years by the 
Tacoma Tug & Barge Company. After pur- 
chase by the Foss interests, they were com- 
pletely rebuilt and equipped with Ingersoll- 
Rand 240-hp. Diesel engines of the PR type. 

The history of these engines prior to their 
acquisition by the Foss Company is worth 
recounting. These two units were originally 
bought by the French Government during the 
war period and shipped to China for instal- 
lation in French vessels. The termination of 
the war interrupted this plan; and the en- 
gines, still in their factory cases, were left in 
China. During the years 
that intervened before 





Left—Engine-room of the “Foss 21.” 
Right—Engine-room of the “Martha Foss.” 


their purchase by the Foss Company, they 
were entirely neglected. They passed through 
several insurrections; and, according to Mr. 
Arthur Foss, were used as barricades by the 
contending factions. Some of the cases were 
spotted with blood. 

Upon reaching Seattle, the engines were 
still in the original cases; but they had been 
so well packed at the factory that not the 
slightest damage was found. Guided only by 
the instructions that accompanied the ship- 
ment, the Foss crew assembled them and put 
them in running order. 

The PR Ingersoll-Rand marine engine 
operates on the 4-stroke cycle and is of the 
solid-injection, single-acting, trunk - piston 
type. It employs the well-known Price system 
of fuel injection that supplies oil to each 
cylinder through two diametrically opposed 
nozzles, which act in such a way as to pro- 
duce a highly turbulent spray in which there 
is an almost perfect diffusion of oil vapor and 
air. 

Among other advantageous features of this 
engine is the main bearing which is of such 
a type that the lower half is supported by a 
wedge block which is adjusted by two wedge 
bolts extending outside of the engine base. 
As the main-bearing cap is bolted rigidly to 
the base and as it does not wear, the main- 
tenance of perfect alignment of the crank 
shaft is assured. Also, the lower half of the 
main bearing may be removed without dis- 
turbing the crank shaft. 

The most conservative design has been em- 
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ployed for all parts of the engine. The base 
is provided with long flanges with ample 
bearing surfaces. On the base is carried a 
housing upon which are mounted the cylin- 
ders with their heads, and the intake and ex- 
haust manifolds. The cylinders and heads 
are completely water jacketed. The pistons 
are of special material, heat treated to pre- 
vent warping, and are finished to exact size. 
All parts are carefully designed to perform 
their functions with the greatest efficiency, 
and every precaution has been taken to insure 
against any possible trouble. The engine, of 
the type just described, has six cylinders of 
13-inch base and 17-inch stroke. It is direct 
reversible, and attains its 240-hp. rating when 
running at 240 revolutions per minute. 

The Martha Foss is 92 feet long, 22 feet 
wide, and has a draft of 12 feet. She is 
heavily constructed, with 12-inch frames on 
6-inch centers. The hull is stiffened fore and 
aft by 18x24-inch timbers, which are through 
bolted to every frame. A 4x12-inch hardwood 
strip runs along the bottom on each side of 
the keel. Back of the pilot house is a texas 
containing the captain’s cabin and staterooms 
for the mate and the engineer. 

The auxiliary equipment of the Martha Foss 
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Types of ships seen in the Harbor of Seattle. 


is unusually complete. A 10-hp. Frisco- 
Standard distillate engine is direct connected 
through a I-way clutch to a 4x6-inch single- 
stage compressor that furnishes air at 200 
pounds pressure for starting the main engine. 
A 3-inch rotary pump for fire protection and 
for pumping out scows is driven by a belt 
from the auxiliary engine. When the boat is 
underway, current is supplied by a 22-ampere 
Westinghouse generator which is driven by a 
belt from the main engine. 

By means of a clutch, the main engine 
drives a 12%4x12-inch Ingersoll-Rand single- 
stage compressor that supplies air at 125 
pounds pressure for operating the deck ma- 
chinery, the pneumatic steering gear, and the 
pneumatic clutch controls. A feature of the 
boat is the use of compressed air for the 
working of the anchor winch and the towing 
machine. This practice is becoming quite 
common on the Pacific Coast; and compressed 
air is competing seriously with electricity in 
the operation of motor-boat auxiliaries. 

The pneumatic equipment on the Martha 
Foss has proved highly efficient. The anchor 
winch is a 7x8-inch Hyde steam machine that 
has been converted to air drive. Operating 
through a 50 to 1 gear, this winch handles the 


I-ton anchor readily; and at one time it 
broke a 1I-stud lock chain on a steady pull 
showing the tremendous powey that is de. 
veloped. And yet the consumption of air is 
very low. The air-driven towing engine is 
a 5x5-inch American winch that is powerful 
enough to take care of the lines on _ the 
heaviest tow. Operation of the steering gear 
by compressed air gives positive control of 
the vessel at all times. Air also serves to 
actuate the 1-way clutch on the main engine. 
All Foss boats of the direct-reversible type 
use I-way clutches, it having been found that 
they make it easier to maneuver the tugs in 
close quarters. The air controls for the 
clutch and for the steering gear were de- 
veloped by Glenn Peterson, Seattle port en- 
gineer for the company. 

The Martha Foss has a complete Arcola 
hot-water heating system. She has carrying 
capacity for 7,500 gallons of fuel oil, 375 gal- 
lons of lubricating oil, and 375 gallons of 
distillate for the auxiliary engine. The Foss21 
is 76 feet long, 21.3 feet wide, and has a draft 
of 9.3 feet. The construction is very heavy 
throughout. The engine timbers are 25 feet 
long and 18 inches square, and are securely 
through bolted to prevent “give” to the ma- 














Snapshots along the Seattle waterfront. 
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I—The Government Ship Canal that joins Puget Sound with Lake Washington. The locks here shown are among the largest in 
the world. 

2—Waterfront scene in the City of Seattle. 

8—The “Foss 21,” a 76-foot tugboat, converted from steam to Diesel power. 

4—The “Martha Foss,” sister boat of the “Foss 21.” Both of these boats are fitted with 240-hp. oil engines of the PR type. 
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chinery and to minimize vibration. A feature 
of the boat is her fuel capacity of 13,000 gal- 
lons—which is a 30 days’ supply. 

The propulsion engine is the same as that 
in the Martha Foss. It is started and re- 
versed pneumatically; but the deck machin- 
ery is operated by a line shaft to the main 
engine. Air is furnished by an Ingersoll-Rand 
compressor, which the main engine drives. A 
14-hp. Frisco-Standard distillate engine oper- 
ates a generator and a bilge pump. 

The Martha Foss and the Foss 21 have sur- 
prised even their owners by the efficiency and 
the economy of their operation. Each boat 
averages from 300 to 400 hours a month in 
service. The engine on the Martha Foss 
shows a maximum cylinder pressure of only 
520 pounds when the boat is tied up at the 
dock and the shaft is turning 240 revolutions 
per minute. On a 
steady tow, the pressure 





Some of the fine business streets of Seattle. 


necessary. These scows were 140 feet long, 
40 feet wide, and 12 feet deep. The engine 
was running almost continuously; and the 
boat did the work which formerly was handled 
by a 600-hp., triple-expansion steam tug. 

The engines in both these tugs exhibit re- 
markable flexibility, since they operate with 
equal ease whether the vessels are making a 
mile per hour with a heavy tow or running 
light at 13 miles per hour. On one occasion, 
the Martha Foss towed 34 sections of logs 
from Tacoma to Seattle, a distance of 25 
nautical miles, in 22 hours. The significance 
of this performance is realized when it is 
considered that a raft of this size contains 
1,25¢,000 feet of lumber. At another time, 
the Martha Foss conveyed a 1,000-ton scow 
from Victoria, B. C., to Seattle in 18 hours, 


maintaining an average speed of 5% miles 
per hour. 

The story of the Foss Company is inti 
mately identified with the development of the 
marine industry on Puget Sound. The tow 
ing business of the concern started in 1901 
with the purchase by Andrew Foss of the H 
H. Algar & Sons Launch Company. Between 
1901 and 1914, the Foss tugs—numbering from 
1 to 10—were gradually acquired as the rapid 
ly developing business of the Northwest 
brought increased demands for the company’ 
services. 

In 1914, the business was _ incorporated 
under the name of the Foss Launch & Tug 
Company. By that time, as a result of the 
energetic leadership of Andrew Foss, the few 
original launches had given way to one of 
the largest and best-equipped fleets on th 

Pacific Coast. In th 





drops to 420 pounds. 
These figures show the 
pressures to be very 
light—a condition that 
contributes to long life 
and to trouble-free oper- 
ation of the _ engine. 
This engine uses but 13 
gallons of fuel per hour 
and runs over long 
periods without the 
slightest overheating of 
the bearings. 

The Foss 21 worked 
steadily for three months 
towing heavy scows 
loaded with pulpwood; 
and at the close of that 
period a check of the 
engine revealed that no 
repairs of any kind were 





Looking toward one of Seattle’s inner harbors, 


years that followed, th 
growth continued and 
the fleet extended it 
services into more an 
more remote parts @ 
Puget British 
Columbia, and Alaska 
In 1916, the compasy 
bought the Tacoma Tag 
Company, and in 1” 
it absorbed the Rous 
Towboat Company @ 
Seattle. By the latte 
transaction it acquire 
a fleet of eight tugs. I 
was at this stage in i 
progress that the com 
pany started upon # 
program of Dieseli 
tion, which is workisg 
out so satisfactorily. 
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When the Big Hole River, in Montana, was suddenly raised to flood level by the breaking of a dam, the released waters rushed 
downstream destructively. While on this rampage, the river re up the tracks of the Oregon Short Line Railroad and threw 
them up on the opposite bank. In order to furnish a new roadbed for the railway, a beautiful scenic rock, known as Maiden Rock, 
was drilled and blasted to provide the material for the recons eted right of way. In this necessary work, in which every effort 
was made to save time so that the railroad could resume operations, air for the driving of the pneumatic drills was supplied by 
Portable compressors that could be moved quickly to the sc of activities. 
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UNDERGROUND CABLE FOR 
HIGHER VOLTAGE 


ECAUSE of electrical phenomena peculiar 

to heavily insulated cables, very decided 
limitations have been encountered in transmit- 
ting high-voltage current through underground 
and subaqueous lines. These limitations have 
affected both the economic and the engineering 
phases of power distribution; and much in- 
ventive skill and investigation have been de- 
voted to the development of a practical solu- 
tion of this problem. These labors have been 
rewarded, and a degree of success has been 
attained which gives promise of being well- 
nigh revolutionary in its beneficial reflexes. 

We have in mind a new underground electric 
cable that has its core filled with oil instead of 
solid metal; and it is authoritatively stated that 
a cable of this kind will operate at twice the 
maximum voltage possible with the usually em- 
ployed type of underground cable. The follow- 
ing details of the improved conductor have been 
furnished by the New York Edison Company. 
The cable, which has aroused keen interest 
among engineers and cable manufacturers 
throughout the world, was first installed in the 
United States during the past summer—12 miles 
being owned by the New York Edison-United 
Companies and 6 miles by the Commonwealth 
Company of Chicago. In the cables now gen- 
erally in use the copper wires form a solid 
core surrounded by oil-impregnated paper and 
enclosed in a lead sheet. The new cable, in- 
stead of being solid, has its wires stranded 
about a copper spiral, making a hollow the 
entire length of the cable. This central hol- 
low or core is completely filled with oil under 
constant pressure. 

It was only very recently that underground 
cables could be designed to carry as much as 
66,000 volts. The oil-filled cable carries 132,000 
volts; and it is expected that cables of similar 
design will be able to carry as much as 220,000 
volts, which is the voltage required for long- 
distance transmission and system interconnec- 


tion. In its influence on the trend towards mass 
production of cheaper electric power through 
the interlinking of water and steam systems, 
the new cable has been likened in importance to 
the introduction of the steam turbine. It is 
promised that it will make it entirely feasible 
to transmit electrical energy at high voltage 
over longer distances than has heretofore been 
commercially possible. That is to say, current 
can be produced where physical conditions make 
it practicable to do so at low cost and then 
transmitted, with permissible losses, to remote 
points where the energy can be utilized to ad- 
vantage and profitably. The new cable will 
obviate the outlays incident to intermediate 
substations, with their transformers, switch 
gear, etc., etc. 


According to Philip Torchio, of the New 
York Edison Company: “The theory of the 
oil-filled cable is that through its collapsible oil 
reservoirs it responds readily to volumetric 
changes in oil and cable due to temperature 
changes. In this manner, the whole cable is 
kept continually filled with oil under pressure 
both in the hollow core of the conductor and 
throughout the surrounding insulation. The 
unique advantage, therefore, of this type of 
construction is that the spaces thus formed will 
immediately be filled with oil should the lead 
sheath be expanded or distorted or the internal 
elements of the cable be displaced by tempera- 
ture variations or other causes. In a solid in- 
sulation type, on the other hand, voids would 
be formed, thus causing ionization and ultimate 
failure.” 





SPECIAL CABINET USE 
HYGROSCOPIC TESS 


HE effect of air on the manifold hygro- 
scopic materials that serve us in one way 
or another is an important field of research. 
To help the investigators in this work of de- 
termining the conditions best suited to the 
drying of these differently constituted sub- 


FOR 





Cabinet designed especially for the making of tests to determine the moisture 
content of various materials or substances. 


cy 








The air-driven AASE drill here seen is 
supported by a bracket secured to the 
ceiling of a tugboat pilot house and 
serves, through chain drive, to operate 
the vessel’s steering wheel. The action 
of the pneumatic drill is controlled by a 
throttle placed conveniently at the after 
side of the regular hand steering wheel. 
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stances, there has been devised an interesting 
piece of laboratory apparatus in the form of 
a small cabinet. Within this cabinet it is pos- 
sible automatically to control the temperature, 
the humidity, and the velocity of the air in 
order to test materials under a wide range of 
conditions. 

The circulation of the air inside the cabinet 
is effected by blowing into it, through a series 
of converging nozzles, air at relatively high 
velocity. These jets of air set up a secondary 
circulation of about four times the volume of 
air actually admitted by way of the nozzles 
This keeps the air within the chamber in con 
tinual and vigorous motion. By means of af 
atomizing nozzle, operated by compressed aif, 
the humidity of the air in the cabinet can be 
increased or diminished at will. A glass door 
in front of the cabinet enables the laboratory 
man to inspect materials while they are under 
going testing. 





A contract has recently been let for the con- 
struction of what will be, it is claimed, the 
longest bridge on the African continent. The 
bridge is to span the Benue River at Makurdi 
290 miles inland from Port Harcourt, Nigeria 
The structure is to have thirteen spans, each 
with a total length between abutments o 
2,584 feet. It will take four and a half years 
to complete the work, which will involve @ 
outlay of approximately $4,750,000. 





The route of the proposed trans-Persian fait 
road has now been definitely determined. At 
cording to Commerce Reports, work is to be 
begun at once on the roadbed north from 
Ahwaz, near the Persian Gulf, and west from 
Teheran by way of Kazvin to the Caspian Se 
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OPERATING STEAM HAMMERS 
WITH COMPRESSED AIR 
By H. O. TAIR 


OMPRESSED air is more and more ex- 

tensively replacing steam as a means of 
operating forging hammers. Many such plants 
are being converted for the use of compressed 
air, and with resultant savings, which em- 
phasizes again the effectiveness of air as a 
source Of power. 

Recent tests in a German locomotive works 
showed that it was thus possible to bring about 
, saving of as much as 30 per cent. This 
was an extreme case, and is not to be con- 
jdered as regularly obtainable. The average 
forging plant, however, can be operated on 
compressed air at a lower total expenditure 
per minute output than on steam. These sav- 
ings are often to be found in the somewhat 
intangible items of stand-by boiler losses, 
condensation of steam in pipe lines, much re- 
duced hammer and pipe-line upkeep, and an 
increase in output. 

The use of electrically driven compressors, 
which require power only when air is needed 
and then only in proportion to the work done, 
has obviated the necessity of maintaining a 
continuous supply of steam for the hammers 
during their shutdown period. Condensation 
of steam in pipe lines is one of the most seri- 
ous losses in connection with the employment 
of steam for forging hammers, not only be- 
cause of the loss of heat in the steam but also 
because of the retarding action of the water 
on the hammer operation and the resulting 
increased wear on valves and cylinders. 

When using compressed air it is essential 
that a hammer be put in first-class condition 
with closely fitting piston rings and valves so 
that there will be as little internal leakage as 
practicable. If the hammers are once properly 
equipped in this way it will be an easy matter 
to keep them in that condition, because they are 
not subjected to much wear. In fact, by elim- 
inating water from the system, the only possible 
source of wear in this type of ma- 
chine is substantially removed. 

Further, where air is the operating 
medium, the cost of pipe-line main- 
tenance is considerably reduced 
there being no necessity for traps 





and moisture separators. Besides, 
the extremes in temperature to be 
considered in the case of steam- 


driven hammers are not encoun- 
tered when compressed air is the 
power medium and, as a result, the 
changes in stress and in position due 
to these variations in temperature are 
hot as great. This tends to lessen 
the cost of pipe-line upkeep. An- 
other cost factor is that of insulation, 
Which is essential to steam but not 
0 compressed air. 





By Preventing the accumulation of 
Water in the system, a much more 
snappy” action is imparted to the 
hammers; and it has been proved 


to give increased output. Packing costs— 
the principal item being labor—are cut to 
an almost negligible amount; and in many 
cases lubrication can be done away with 
because of the oil which is carried by the 
air from the compressors. Extra large re- 
ceiver volume should be provided in any com- 
pressed-air installation of this sort for the pur- 
pose of storing the air during the time the 
hammers are idle and to equalize the pressure, 
as well as to give a much better compressor- 
load factor. Air reheaters can frequently be 
used to good effect in saving otherwise waste 
heat. 

Where compressed air is employed to operate 
forging hammers, working conditions are much 
improved. There are no hot pipes nor hot 
hammer cylinders. There is no water dripping 
on the hot dies. The whole plant is cleaner 
and more comfortable. And men who have 
once handled air-driven hammers will seldom 
consider returning to the type that necessitates 
the use of steam. 





RAPID RIVETING OF PARTS 
IN REPAIR WORK 

TEEL, in many ways, enters into the get- 

up of modern railway cars not only for 
the purpose of simplifying their construction 
but also to give added strength where that is 
deemed desirable. Accordingly, when cars of 
this sort are returned to the repair shops for 
rebuilding or for overhauling, it is frequently 
necessary to produce in large quantities re- 
inforced light angles, plates, etc. 

In work of this kind it is highly desirable 
that the riveting of the reinforcements should 
be done quickly and, therefore; badly, sO as 
to save both time and labor. An example of 
shop resourcefulness, in an effort to meet 
these requirements, has been given us in a 
brief article that appeared not long ago in 
the Railway Mechanical Engineer. 

In order to facilitate the repetitive opera- 
tion of riveting reinforcements on light steel 








< 





© International Newsreel Photo. 
Employees of a New York financial 
company whiling away twelve hours in a 
closed vault. They were able to do this 
without discomfort because the air was 
purified and revitalized by means of 
cylinders charged with compressed oxy- 
gen. The oxygen was released by special 
apparatus attached to the flasks. This is 
a safety provision designed to protect 
persons confined accidentally in bank and 
safety vaults between closing and open- 
ing hours. 





materials, a bucker-up in the form of an air- 
gun tip is made to fit a hole in the top of a 
heavy anvil, or some similar heavy body of 
steel. The procedure thereafter is thus ex- 
plained by our contemporary: “One man 
holds the light steel on top of the air-gun tip, 
while the riveter drives the rivets. As the 
pieces are completed they are stacked in a 
rack near by from which they may be easily 
picked up after the job is finished.” In this 
way there is little if any lost motion, and the 
work goes on at a rapid rate and with but 
little fatiguing effort to the men concerned. 





The horsepower unit is said to have 
been established in a curious way by 
James Watt—the story being that 
Watt gathered copious figures to find 
out the average which the horses of 
his district could perform. He found 
that the raising of 22,000 pounds one 
foot per minute was about an actual 
horsepower. At that time Watt was 
employed in the manufacture of en- 
gines. Customers were so hard to 
find that persuasive claims of many 
kinds were made to induce power 





users to buy steam engines. For ex- 
ample, as a method of stimulating 
business, Watt offered to sell engines 
reckoning 33,000 foot-pounds to a 
horsepower, or one-half more than 
the actual. And thus what was in- 
tended as a temporary expedient to 
promote business—a false measure of 
horsepower—became in time a world- 








Wer and over again that an air- 
operated hammer can be expected 


Speeding 


Courtesy, Railway Mechanical Engineer. 
work in riveting light materials in car-repair shop. 


wide unit of mechanical power.—Rus- 
sell News. 
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Compressed Air Does Record Work In 
Utah Silver-Lead District 


This Operating Agency Has Proved Very Effective Lately In 
Developmental Work By the Tintic Standard Company 


ITHOUT compressed air there might, 

today, be no Tintic Standard Mine. And 
without the Tintic Standard, Utah’s long list 
of silver, lead, and copper mines—famous the 
world over for their longevity and richness— 
would lack one of its greatest bonanzas, a prop- 
erty that in its ten years of productive ex- 
istence has marketed $50,000,000 of ore and 
paid stockholders $8,000,000. 

But more than wealth was involved in the 
Tintic Standard Mining Company’s conflict with 
nature. The discovery of this tremendous 
silver-lead ore deposit altered the prevailing 
conception of Utah’s already vast mineral re- 
sources. The boundaries of the Tintic District 
—which has been continuously active for over 
50 years and has yielded minerals to the value 
of $294,000,000—were extended almost over- 
night to include a large domain formerly be- 
lieved to have no possibilities whatsoever. 
Moreover, man’s power to make his visions 
come true was strikingly evidenced when vic- 


By GAIL MARTIN 


tory crowned the attempt of E. J. Raddatz and 
his backers to develop a mine in the midst of 
a desolate expanse of sage-covered and juniper- 
dotted hills, scarred by grim outcrops of lime- 
stone and rhyolite. 

In this 10-year struggle against obstacles 
that came within a narrow margin of defying 
man’s courage as well as his mechanical in- 
genuity, compressed air contributed vitally to 
success. Compressed air not only furnished 
the power for drilling, but compressed air 
aided in combating poisonous gases that more 
than once imperiled the venture. 

No one unfamiliar with gas conditions in 
the East Tintic District can have an adequate 
conception of the deadliness of these noxious 
fumes. On cloudy days, or during the prev- 
alence of south winds when the barometric 
pressure is low, it is not uncommon for gas 
to make work impossible in prospect head- 
ings even though a strong current of air is 
pumped down to the miners. Nowadays, oper- 


ators—knowing the dangers—sink 3-compart- 
ment prospect shafts. One compartment is 
used for a downcast shaft and the other for 
an upcast shaft, and powerful blowers insure 
a good circulation of air. 

In 1907, when Mr. Raddatz and his backers 
began sinking the Tintic Standard No. 1 Shaft, 
nothing was known of the existing conditions, 
It was supposed that the problems involved 
would be like those ordinarily encountered in 
mining operations. A single compartment and 
manway shaft was started. At a depth of 400 
feet, gas issued from the opening in such 
volumes that for weeks work was impossible. 
In the face of the present-day knowledge of 
gas conditions in the East Tintic District, it is 
almost unbelievable that men could have lived 
and toiled under the handicaps experienced in 
sinking that first shaft. But work they did 
until they reached the 1,550-foot level, where 
the main ore body was struck and where the 
gas nearly took the lives of two men. 











a 








Looking down from a neighboring hillside upon the Tintic Standard Mine and the Town of Dividend, which it supports. 
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It happened that J. M. Snow, a consulting 
engineer, and his helper were trapped by gas 
on the 1,550-foot level while doing underground 
surveying. For hours they were forced to 
stand with their heads in a narrow pocket of 
fresh air. A stratum of deadly nitrogen gas 
lay above them and there was a stratum of 
carbon dioxide at the bottom of the drift. It 
was not until enough good air could be pumped 
down to them that they were able to escape. 
In places in the Tintic Standard the rock 
temperature is burning hot. Timbers have been 
seared and charred by gas that issues with a 
hissing sound from crevices or fumaroles. Even 
after the No. 2 Shaft had been sunk and a 
connection made with the’ No. 1 Shaft, ventila- 

tion continued to be a vexatious problem. At 
: first, because of the great heat in the mine, the 
labor turnover was almost 100 per cent. a 
month. Many of the headings were so warm 
that even minimum exertion brought on a state 
of near suffocation. 

By installing fans requiring 300 hp. to drive 
them; by circulating 60,000 cubic feet of air 
a minute; by mapping every air current in the 
mine; by putting in electric doors to prevent 
the gases in the stopes from returning and 
mixing with the good air instead of proceed- 
ing up and out of the upcast shaft, the menace 
of bad air has been banished. Thus the Tintic 
Standard has been transformed from the most 
unhealthful mine in Utah to one of the most 
healthful; the labor turnover has been re- 
duced from 100 to 20 per cent.; and production 
has been increased from 1 ton to 1.7 tons a 
man per diem. 

Not long ago, compressed air distinguished 
itself in the East Tintic District by doing out- 
standing service in the further development of 
that region. What is said to be a world record 
for driving a single-face, mine prospect drift 
has been won through the utilization of a com- 
pressed-air shovel, which also made it possible 
to discover in a remarkably short period two 
hew producers—thus bringing to a successful 
culmination a search conducted by a score of 
companies during the last decade for other 
East Tintic ore deposits. Ever since the sen- 
Ssational Tintic Standard strike in 1917, pros- 
pecting on the east side of the district, save in 
the Tintic Standard, has gone unrewarded. In 





1924, when hope had sunk to a low ebb, the 


The Tintic Standard Mine near Eureka, Utah. 
has produced $50,000,000 in silver and lead. 





International Smelting Company acquired the 
North Lily group, and conducted diamond 
drilling as a check on the geological deduc- 
tions of its staff. 

Actual exploratory work was not begun until 
September 18, 1926, when the Tintic Standard 
Company started driving, under contract, a 
prospect drift from the 700-foot level of its 
No. 2 Shaft. After that, records held for 
work of this kind were broken with startling 
frequency. By January 4, 1927, a picked crew 
of but fifteen men, working three shifts a day 
and using a Butler compressed-air shovel, had 
driven 2,400 feet of 6%x8-foot drift. During 
the month of maximum progress, an advance 
of 625 feet was made in 26 working days; the 
maximum footage drilled in a 7-day week was 
205 feet; and the greatest speed attained by 
the drill runners during any two succeeding 
days was 65 feet. 

Within four months of the day on which 
prospecting was started for the International 
Smelting Company, nearly half a mile of drift 
had been driven; 110 feet of solid lead-silver 
ore of shipping grade had been pierced in the 
North Lily group; and’ 500 tons of ore, aver- 











The air-operated Butler shovel that 
was used for loading muck in the North 
Lily drift. 


The first strike of paying ore was made in 1916. 





Since that time the property 


aging from $35 to $40 a ton in silver and lead, 
had been broken and marketed—this being the 
outcome of straight development alone. Fur- 
ther, the correctness of an important geological 
hypothesis was proved; and an amount of ex- 
ploratory work was done in a few months that 
would have entailed years of hard and costly 
toil but for the knowledge gained as a result 
of the Tintic Standard venture and the aid of 
modern mechanical means. 

Nor was this all. In passing through the in- 
tervening Eureka Lily group, owned by the 
Chief Consolidated Mining Company, 40 feet 
of low-grade ore was struck; and within a 
month after the North Lily came in as a pro- 
ducer, and hardly a week after prospecting was 
begun in the Eureka Lily low-grade deposit, 
another face of high grade was exposed and 
another shipper added to the list of Tintic 
District producers. 

To appreciate what the record won by the 
Tintic Standard crew and its mechanical shovel 
means, a few comparisons are necessary. Tak- 
ing into consideration all the delays that are 
likely to arise in mining, a prospecting com- 
pany that can advance 2,400 feet in a year or 
a year and a half—as muchas was accomplished 
by the Tintic Standard in three and a half 
months—has reason to feel gratified. Again 
it is considered good headway for the average 
exploration company if it completes in ten 
months or a year, with one shift a day, a total 
of 625 feet, or as much as the Tintic Standard 
men did in 26 days in three shifts. Working 
by hand, and without the aid of compressed-air 
drills, the prospector driving 65 feet of heading 
in six weeks or two months can be satisfied 
with the progress made. This footage the 
Tintic Standard crew “rolled up” in two days. 
While railroad tunnels have been driven great- 
er distances in the same length of time, the 
record to the credit of the Tintic Standard 
Company’s picked gang has not, so it is be- 
lieved, been excelled by others doing the same 
class of work. 

It is the unanimous opinion that this un- 
usual progress is chiefly attributable to the 
efficiency of the compressed-air shovel. Under 
ordinary circumstances, the problem is to keep 
the muck out of the way of the drillers who, 
with their powerful air-operated machines, can 
break more ground in a given period than can 
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be removed by the limited 
number of men that can 
work at the face of a 
prospect drift. With the 
Butler shovel, the type 
used, conditions were re- 
versed: difficulty was ex- 
perienced in breaking 
enough rock to keep the 
shovel busy. Whenever 
the footage dropped, it 
was not, according to 
Tintic Standard officials, 
the fault of the shovel 
but, instead, due to the 
inability of the drillers 
to keep ahead of it. It 
was found that this in- 
defatigable air-driven ma- 
chine could load in a 6.5 
x8-foot drift an average 
of 20 cars of 18%4-cubic- 





foot capacity, or 23 tons 
of rock, in an hour. That 


. drift. 
1s, two men—a 


shovel 
operator and a trammer 
—were able to load as much rock as it would 
have been possible for sixteen men to handle 
if that number could have worked in the con- 
fined space available in the prospect drift. 

The shovel, so it was proved, could dig 8 
inches below the rails. It could load muck 
into cars 48 inches or more high, leaving the 
sides and corners of the drift clean. If a larg- 
er heading is desired the same shovel can be 
employed, because its wide clean-up of 18% 
feet makes it suitable for service in bigger 
tunnels and stopes. Cars can be loaded at 
either side or the rear, as may be desired. In 
other words, this type of shovel is adaptable 
for use in either single- or double-track tun- 
nels. Ejighteen-inch-gage track and 
rails were utilized. 


12-pound 


The air consumption is low—not more than 
135 cubic feet of air per minute, at 70 to 99 
pounds pressure, being required to operate the 


shovel. This economy in the use of air is made 


At the right end of the front row 





widening the drift, tear. 
ing up the track, and set. 
ting ties. 

The Hezzlewood switch 
consists of a double-track 
unit, 40 feet long, with 
two equilateral turnouts 
at each end. Iron spread. 
ers, instead of ties, are 
used to space the rails on 
the switch ; and no clamps 
or spikes are required to 
fasten the switch to the 
track. The turnouts are 
spaced to give cars 3 
inches of clearance. This 
siding was kept about 150 
feet back of the face 9 
that enough could 
always be kept in readi- 
ness within short tram- 
ming distance. Inclined 


cars 








This drilling crew set a new world record in driving a single-face prospect 
is George Hezzlewood, shift boss and 
designer of a portable switch that aided materially in making the record possible. 


possible by the manner in which the air is em- 
ployed and by the proportioning of the vari- 
ous parts of the machine. 
erted by the air acts upon a single-thrust cylin- 
der, and this direct thrust not only gives a 


The pressure ex- 


better leaverage to the power movement but 
also brings about a material reduction in air 
consumption. The %-yard dipper, which is so 
constructed that the resulting 
from the digging action are borne by the dip- 
per rather than by the arms, has a speed of 
three and a half passes a minute, or a shovel 


severe strains 


capacity varying from 15 to 30 tons an hour. 
One of the features that contributed largely 
to speed of operations was a new type of 
moveable switch, designed by Shift Boss George 
Hezzlewood, large enough to accommodate ten 
cars. This siding is made to fit over the per- 
manent tunnel track; and, in the case in ques- 


tion, permitted the handling of cars without 





rails were provided s0 
that the cars would have 
no difficulty in mounting 
the difference in eleva- 
permanent rails and the 
switch, which amounted to 24 inches. Two 
trucks were needed to shift the switch from 
point to point. 


tion between the 


In driving the North Lily drift, the type of 
drills utilized, the average depth of round, and 
the number of holes drilled depended on the 
nature of the rock. In hard ground, wet drift- 
ers, mounted on a crossbar, were used; and for 
this work the Ingersoll-Rand R-72 drill was 
found The average 6%4- 


foot round consisted of fourteen holes; 


most satisfactory. 
and it 
took anywhere from two and one-half to three 
hours to do the necessary setting up and drill- 
round. In soit 
“Jackhamers” 


ing per 


unmounted 
served to drill the average 64%- 


ground, 


three- 


one-half 


foot round of twelve holes in from 


quarters of an hour to one and 
hours. 

Ventilation was effected by a motor-driven 
fan that 16-inch 


forced fresh air through a 





Twe interior views of the store that the Tintic Standard maintains to supply its employees with foodstuffs and general mer- 
echandise. 
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Two 


pneumatic fans in the line acted as boosters. 


galvanized-metal conduit 4,000 feet long. 


This ventilating system was so effective that 
drilling at the face could be resumed 30 min- 
The 


sisting of an operator and a trammer, not only 


utes after blasting. shovel crew, con- 
attended to the shovel but also laid the track 
and piping, and trammed all cars to and from 
the shovel. Each shift was made up of two 


miners, one shovel operator, one trammer, and 


one mule skinner. The average operating 
cycle was as follows: 
Qiling shovel, barring down, 


and preparing to drill....... 
Drilling and mucking up to the 


30 to 45 min. 


NE Frey oars cnc wSura co kane Ghors go to 120 
Laying track, pipe, and ventilat- 

SEEPS Ee ee re ct. 
Loading and blasting.......... 30 “ 
Waiting for heading to clear.. 25 = 
Average time to complete cycle 285 


The compressed air for this exploratory 


work as well as for other 


wit MT 





the Tintic 
Mine, 


Left — Electrically driven 
main hoist installed at 


Standard 





Right—Two PRE-2 com- 
pressors that supply 
the operating air used 
in the mine. 








NEW ZEALAND INCREASES 
USE OF WATER POWER 


HE harnessing of water power in New 
Zealand is proceeding rapidly, according 
to Commerce Reports. Second only to the 
Arapuni scheme in point of capacity is that 
of Waikaremoana, with which the Public 
Works Department has made good progress 
during the past year. At present about 400 
men are employed on the project, which is 
scheduled for completion by June, 1929. 
While the chief characteristic of the Ara- 
puni scheme is a large dam, that of Waikare- 
moana is pipe lines—Nature already having 
created the Landslides in the distant 
past and on a vast scale blocked a gorge so 
as to imprison water having a superficial area 
of more than 20 square miles. 


dam. 


This reservoir 
has a maximum depth of 850 feet, and its 
surface level is at an altitude of 2,015 feet. 
Two miles downstream, the valley bottom 
lies at an altitude of 615 feet; and this drop 





Tintic Standard activi- 


of 1,400 feet below the lake level lends itself 
especially well to the building of hydro-elec- 
tric stations. In other words, the slope of 
this Nature-made dam is such that it will 
be practicable to construct three generating 
stations, at different elevations, that can suc- 
cessively make use of the power in the de- 
scending waters. 





SPHAGNUM MOSS EFFECTIVE 
INSULATING MATERIAL 

PHAGNUM moss, as most of us can re- 

call, was widely utilized during the World 
War as a dressing for wounds. Now we learn 
that it is an excellent insulating material in 
housebuilding, and in that capacity is gaining 
favor in Sweden, especially in the construc- 
tion of suburban homes. 

It has been found that the ancient Scandi- 
navians recognized the value of sphagnum as 
an insulating and a calking material, as they 
employed it for that purpose in their castles, 





forts, churches, and other structures. With 
this in mind, an enter- 
prising company has 





- 
ties was supplied by two fz 
Ingersoll-Rand PRE mo- 

tor-driven, 2-stage, direct- 
connected 


furnished 


units, which 
approximately 
4,100 cubic feet of air per 
minute. 


The production of an 
ol that will kill 
known germ is the claim 
made by J. B. Jenson, a 
Salt Lake City 
engineer. The 
tidal oil is the product 
of coal and other hydro- 
carbons, and was dis-. 
covered by Mr. Jenson 
while engaged in re- 
searches looking toward 
the development of 
smokeless fuel. 


any 


mining 
germi- 
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Bins from which ore is loaded into cars for shipment. 


attention to 
the vast sphagnum bogs 
of Sweden, with the re- 
sult that the moss from 
those erstwhile more or 
less unprofitable lands is 
today being put to com- 
mercial use in the form 
of an insulating matting. 


turned its 





This matting consists of 
layers of the moss fibers 
stitched between two 
sheets of kraft paper. It 
is said that building ex- 
perts have endorsed the 
new material, which is 
particularly desirable in 
connection with timber 
structures because it con- 
tains a large percentage 
of tannic acid, a wood 
preservative. . 
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DIVISION ON AIR MACHINERY 

PROPOSED FOR SOCIETY 

HE following open letter in a recent issue 

of A. S. M. E. News, the organ of The 
American Society of Mechanical Engineers, 
should be of interest to our readers, as it is add- 
ed evidence of the growing importance of com- 
pressed air in the manifold departments of in- 
dustry. 
“To the Membership: 

In order to stimulate interest in the sub- 
ject, to keep abreast of current developments 
and research, and to provide a forum for dis- 
cussion of its problems, it has been recently 
suggested, and long considered desirable and 
necessary to provide for the formation of a 
new professional division in the Society, which 
may be designated as the Division on Air Ma- 
chinery. It is the object of this letter to pre- 
sent this idea to the interested membership, and 
to have their comment and reaction thereto. 

Quite a wide scope would be covered by such 
a division and one which should prove of inter- 
est and service to a large percentage of the So- 
ciety’s membership, as well as to practically all 
branches of the engineering profession. It will 
be pertinent to outline briefly the proposed and 
suggested scope of such a division, which, inci- 
dentally, is not intended to overlap that on aero- 
nautics, in itself a highly specialized subject. 

(1) Compressed-air plant and equipment: 

(a) Compressor plants 

(b) Turbo-compressors 

(c) Positive-pressure blowers 

(d) Air lifts and pumps 

(e) Air motors and hoists 

(f) Air hammers and drills 

(g) Blowing engines 

(h) Auxiliary and control apparatus. 

(2) Compressed-air transmission. 

(3) Air, motive equipment and applications : 

(a) Power subdivision: forced- and in- 
duced-draft fans. 

(b) Architecture and building subdivi- 
sion: ventilation, heating, 
conditioning for buildings. 

(c) Industrial subdivision: mine and in- 
dustrial ventilation, industrial heat- 
ing, and drying. 


and air 


(1) Types and characteristics of 
units. 

(2) Main ventilating systems for 
mines. 

(3) Auxiliary ventilating systems 
for mines. 

(4) Industrial ventilating, heating, 


and drying. 

(4) Relation of ventilation and air condition- 
ing to production, labor turnover, safety, 
physiological consideration. 

(5) New developments and applications in 
air motive equipment. 

(6) Machinery using gases similar to air. 

(7) Extra high-pressure air machinery. 

This outline of the scope of the proposed di- 

vision is in the nature of a rough draft, and 
your opinions and criticism are solicited, with 
any suggestions which may arise in this con- 
nection. 
Very truly yours, 
P. W. BevcHer.” 














At a recent meeting of the French Academy 
of Science, according to The Engineer, M. 
James Besset read a paper describing an ap- 
paratus of his own invention by which it is 
possible to study chemical reactions under a 
pressure of 20,000 atmospheres. The special 
purpose of the device is to enable laboratory 
men to investigate the allotropic modifications 
of carbon. 





The Western Road and Equipment Exposi- 
tion is to be held this year at Los Angeles, 
Calif., from March 7 to 11, inclusive. A 40- 
acre tract in the central manufacturing dis- 
trict of that city has been made available for 
the show; and visitors will be given an op- 
portunity not only to view the latest products 
—including heavy-duty machinery—but also 
to see competitive equipment in action under 
service conditions. 





An elaborate scheme has been proposed by 
the Paris Municipal Council to conserve en- 
ergy by providing the French capital with hot 
water for heating, etc., all the year round. The 
plan.is to hegin this service in the eastern-dis- 
tricts, where there is a large abandoned power 
station on the Quai de la Rapée that could 
readily be converted for that purpose. New 
plants are to be added as funds become avail- 
able, until every quarter of Paris is linked 
up in this system of central heating. 





Of the 27,783,963 telephones throughout the 
world at the beginning of 1926, almost 61 per 
cent., or 16,935,918 were in the United States. 





What may prove to be one of the largest 
deposits of a precious variety of beryl is re- 
ported to have been discovered in the Trans- 
vaal. 





Whether or not Trinidad’s famous asphalt 
lake is inexhaustible, it is a fact that the level 
has not receded more than around 15 feet dur- 
ing the 40 years in which it has been pro- 
ducing regularly many thousands of tons an- 
nually. The surface of the lake covers an 
area of about 100 acres; and the present 
yearly output exceeds 100,c00 tons. 





The men of the United Verde Extension 
Mines seem to be bent on trying to outdo 
themselves. Not long ago they made a record 
in shaft sinking; and now The Northern Miner 
reports that Manager A. J. Anderson and his 
husky crew of hard-rock miners drove more 
than 500 feet of drift in a month on property 
adjoining the Noranda. The work was ad- 
vanced from two headings; and two R-72 
“Leyner” drifters were used in breaking 
through the ground. 


ory 


Except for Prince Edward Island, gold has 
been found in every province of Canada. 





Because of the great local demand for cof. 
fee sacks, Sao Paulo, Brazil, is fast becoming 
a jute-manufacturing center, even though the 
necessary raw materials have to be imported, 





Geologists have estimated that the salt 
mines at Malagash, Nova Scotia, contain at 
least 60,000,000 tons of 99 per cent. pure salt, 
or enough to warrant working the property 
for the next 450 years. 





It is reported from abroad that a subsidiary 
of the French Nitrogen Company L’Azots 
Francais has formulated plans to make use of 
tidal power under a patent that has been tested 
by the Commission of Blue Coal, or Tidal 
Power Commission, attached to the French 
Ministry of Public Works. 





The new Maas-Waal Canal, opened to traf- 
fic late in 1927, shortens the line of communi- 
cation between Limburg and northern Holland 
by 50 miles. The waterway is about 8 miles 
long, 13 feet deep, and has a width at the sur- 
face of 162 feet and at the bottom of 108 feet, 
This canal is part of a scheme planned sev- 
eral years ago by the Netherlands Government 
to make the River Maas the principal artery 
in a system of waterways designed to connect 
the important centers of Holland. 





Plans have been drawn up for the building 
of a tunnel under the River Seine to provide 
better means of communication between Havre 
and Honfleur, which are now inadequately 
served by small ferries. The proposal, which 
has been submitted to the French Minister of 
Public Works, calls for a tunnel a quarter of 
a mile long and having a roadway 20 feet 
wide. It is estimated that the work could be 
finished within three years. 





According to recent progress reports, the 
Hume Dam, building in Australia, is to be 
completed in 1930 and somewhat earlier than 
scheduled. This dam, which will be one of 
the largest in the world, is to impound the 
waters of the Murray River. The large hydro- 
electric plant to be erected on the dam site 
will make power available throughout a radius 
of 150 miles from that station. 





Work on a large irrigation project has been 
begun by the Peruvian Government in an at- 
tempt to stimulate the cultivation of cotton 
and sugar. A total of 130,000 acres of arid 
lands are to be irrigated by the waters of 
the Rio Huancabamba, which are to be di- 
verted by way of a tunnel to several resef- 
voirs. The tunnel is to be driven through the 
Andean Cordillera range, and will have 4 
length of seven miles. 





Four new steamship berths and a grail 
elevator of 2,000,000 bushels capacity are 1 
be constructed at the Port of St. John, New 
Brunswick. 
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EDITORIALS 








ENGLISH CHANNEL TUNNEL 
PROJECT REVIVED 

UST once so often new life is breathed into 

the English Channel project, first conceived 
decades ago and actually advanced far enough 
to demonstrate that the work could be carried 
out, thanks to mechanical facilities devised 
for the purpose of cutting a passageway’ in 
the chalky formation underlying the channel. 
It is a matter of common knowledge that 
certain military authorities became alarmed, 
and succeeded in bringing about a dominat- 
ing public state of mind against the com- 
pletion of the undertaking. England’s iso- 
lation was considered indispensable to na- 
tional defense; and a subaqueous tunnel was 
pictured as a likely means of promoting the 
landing of hostile forces. 

Be this as it may, conditions in the English 
Channel become occasionally such as to ef- 
fectually prevent intercourse by water be- 
tween England and the Continent for a period 
of several days. The economic consequences 
of this grow more serious with the passing 
years; and it is not surprising to learn that 
another move is on foot looking to the re- 
sumption of work on this long-considered and 
intermittently revived scheme. 

It now seems that certain British monetary 
interests, aware of the success of the Holland 
Vehicular Tunnel under the Hudson River, 
believe that that underwater highway proves 
the practicability of a tunnel to extend be- 
neath the English Channel from Dover to 
Calais. One of the principal problems to be 
solved in a tunnel about twenty miles long 


would be that having to do with proper ven- 
tilation; and even if a method similar to that 
adopted in the Holland Tunnel were utilized, 
ventilating shafts placed at the water’s edge 
on the English and the French sides of the 
channel would not be able to provide fresh 
air for the intervening stretch of tunnel. 

To overcome this difficulty, so it is re- 
ported, artificial islands would have to be 
reared at different points along the line of 
the tunnel, and at each of these islands ven- 
tilating blowers would have to be installed 
to force fresh air into the underlying traffic- 
way and to withdraw the vitiated atmosphere. 
Theoretically, this is perfectly sound as an 
engineering proposal; ‘but we cannot help but 
wonder how strategists, both naval and mili- 
tary, would look upon such arrangements. 
Unless we err greatly, the consummation of a 
tunnel under the English Channel is a thing 
that will still be delayed for a long while. 





PANAMA CANAL PAYING 
HANDSOMELY 

| scupriaigies the skepticism of many people 

in the years gone, the Panama Canal has 
amply justified itself from a military stand- 
point and also from the angle of a worth- 
while commercial venture. Since the canal 
was opened for navigation in August of 1914, 
there has been a steady growth in the traffic 
of ships of trade using this man-made water- 
way; and the tolls have increased from $4,- 
367,550 in 1915 to $26,231,023 collected on ton- 
nage utilizing the canal during the fiscal year 
ending June 30, 1927. In short, the canal, 
today, is returning to the United States Gov- 
ernment a substantial annual profit after de- 
ducting operating costs and interests on the 
investment. 

Probably the most significant aspect of 
this revenue-making traffic is the large per- 
centage of the business represented by ships 
engaged in the transportation of petroleum. 
When the canal was opened to the shipping 
of the world, no one realized the potential 
volume of this particular traffic; and _ its 
fairly amazing expansion is, of course, due 
to the greatly stimulated demand for petro- 
leum and its derivatives—a demand that has 
brought about a world-wide search for oil 
and an enormous development of the industry 
as a whole. 

With a normal growth of overseas trade, 
in which the Panama Canal will share, and 
the probable continued swelling of the volume 
of oil that will be moved through the canal, 
we are likely to be confronted before long 
with congestion in this water route; and it 
is inevitable that relief will have to be sought. 
This relief can be obtained in two ways: by 
enlarging and by multiplying the existing 
facilities of the Panama Canal or by build- 
ing an entirely new waterway—possibly across 
Nicaragua. 

We can all recall the reasons broadly ad- 
vanced in preference for the Panama route 
and, conversely, the grounds on which the 
Nicaragua route was opposed. In the last 
analysis, most of the opposition to the Nica- 
ragua route was that the projected canal 


would have to pass through a section of Cen- 
tral America in which earthquakes have oc- 
curred from time to time. Records are avail- 
able, covering the intervening period, that will 
serve either to confirm or to disprove the 
validity of this objection. 

Unless there are physical difficulties of in- 
superable proportions and the likelihood of 
seismic disturbances of a grave order, it 
would appear desirable to build a canal 
across Nicaragua provided the outlay would 
not be much greater than that entailed in 
amplifying the Panama Canal sufficiently to 
take care of future estimated traffic. From a 
purely military point of view, this would 
seem the part of wisdom, because we should 
then not be placing entire dependence on a 
single waterway to link the east and the west 
coasts of the United States in an hour of 
national peril. 4 





GREENLAND’S ICE CAP PLAYS 
DUAL ROLE 
7 REENLAND’S icy mountains” is some- 
thing more than a poetic figure of speech 
wherewith to contrast the coral strand of 
India: it is a twofold source of menace to 
the navigator threading his way over the 
steamship lanes of the North Atlantic. Only 
half of this was realized to be true until with- 
in the past year or two. 

It has long been known that Greenland’s 
ice cap launches annually into neighboring 
Davis Strait fragments of slowly moving 
glaciers, and these icebergs drift southward 
into the Atlantic where they jeopardize the 
safety of ocean-going craft for a period of 
several months during spring and summer. It 
is because of these grim intruders in the 
warm waters of the Atlantic that a special 
ice patrol is maintained yearly to warn ships 
of the existence and the positions of icebergs 
and to do what it can to blast them and to 
hasten their disappearance. 

Now we are told by no less an authority 
than Prof. Witt1am H. Hosss, of Michigan 
University, that Greenland’s ice cap is likewise 
the birthplace of many of the violent storms 
that sweep the North Atlantic from time to 
time. As he pointed out recently in the New 
York Times, this fact has been well estab- 
lished by observations made at a temporary 
meteorological station in Greenland. It has 
been found that these storms can be observed 
in the course of their development two days 
before these atmospheric disturbances reach 
the traveled waters of the North Atlantic. 

As Professor Hoxsss has explained: “In 
both summer and winter, the north pole of 
cold lies in the interior of Greenland, where 
also is located the north pole of the winds. 
Here are born our northern storms which 
sweep out over the Atlantic steamship lanes 
and the future routes of airplanes and dir- 
igibles between America and Europe.” Mani- 
festly, a permanent meteorological station in 
Greenland is a thing to be desired. With 
two days’ notice of an impending storm, craft 
can follow a more southerly course and take 
what other precautions may be necessary to 
safeguard them on their transatlantic runs. 
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COMFORTING STATISTICS 


HE average American is not only living 

longer but he has every chance to be 
wiser than his forebears of a generation back. 
How well he lives, and how much he learns 
from the many sources of human knowledge 
available to him in the added years that are 
his, naturally depend upon his own conduct 
and the way in which he directs his mental 
activities. 

According to a recent pronouncement by Dr. 
IrvING FIsHER, the average American, by 1999, 
should live to be eighty years old—thus ex- 
ceeding by a decade the Biblical longevity of 
three score and ten. Inferentially, this means 
that the vital carry-over from year to year 
will be larger because mortality will drop more 
or less proportionally as length of life increases. 
Septuagenarians will have ten years more at 
their disposal in which to swap stories and 
to tell how things were done when they were 
young; and the youth of the same period will 
probably whoop up things more energetically in 
the days of their utmost vigor, bearing in mind 
that they will be a long time old. Professor 
FISHER sets no definite date when the average 
American may be expected to live to be a hun- 
dred years old. 


The foregoing announcement was made pub- 
lic just about the time that another prophet, 
Dr. O. E. Baxer, of the United States De- 
partment of Agriculture, predicted that the 
nation would, in the main, be able to provide 
food enough for itself for the next three-quar- 
ters of a century. That is to say, food pro- 
duction in America would, for the next seventy- 
five years, keep pace with our increasing popu- 
lation. This assurance of enough to eat, per 
capita, until the year 2,000 is contingent upon 
our farmers making the most of the scientific 
knowledge garnered in experiment stations and 
otherwise manifesting a responsive spirit to 
progress generally. 

To the person who still believes America is 
a favored land, and that life in it is worth 
living, Doctor FisHER’s promise of longevity 
will be welcome; and to the man who does not 
have to worry about his next meal, what Doc- 
tor BAKER says about our future food supply 
will justify him in demanding everything from 
soup to nuts. What the other fellow will 
think about these vital statistics will depend 
largely upon his present circumstances—many 
of his kind will have more pressing matters 
to engage their attention. 





A new form of transport in regions of ice 
and snow has been conceived by a Russian 
engineer. He proposes using oil-engine trac- 
tors to tow loaded sledges over frozen water- 
ways. The tractor is to be mounted on sledge 
runners, and is to get its grip on light, flexible 
rails laid on the ice. These rails, in 2.5-mile 
lengths, are to be anchored only at the end; 
so that they can be easily lifted and rolled up 
when the ice breaks up. Trainloads of 125 
tons are suggested. 





A group of Greek capitalists is proposing 
to erect a large sugar refinery near Saloniki. 
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RoTaRY CONVERTERS, by E. P. Hill. 
trated volume of 329 pages, published by the D. 


An illus- 


Van Nostrand Company, 
Price, $9.00. 


Inc., New York City. 
HIS book deals with the principles and 
operating characteristics of the rotary con- 

verter, and has been written from an operation 
and commercial point of view. However, con- 
siderable material has been included of an in- 
structional character that will render the volume 
of value to engineering students. The author 
has endeavored to produce a work that, primari- 
ly, will be an aid to engineers responsible for 
the purchase, the operating, and the testing 
of rotary-converter machines. 





A DICTIONARY OF MODERN ENGLISH USAGE, by 
H. W. Fowler. A book of 742 pages, published 
by the Oxford University Press, New York City. 
Price, $3.00. 

HIS book is not a dictionary of the or- 

dinary type; and, strictly speaking, it is 
not intended ta take the place of a dictionary 
but to supplement such a work. It is designed 
primarily to help any one that wants to speak 
or to write English forcefully, clearly, and 
gracefully. In other words, the volume deals 
with practical problems in grammar; is an 
effective book of synonyms; and, besides dis- 
cussing correct speech and pronunciation, has 
also to do with punctuation. The work should 
be on the shelf or the desk of every person 
whose business it is to write, or to deal by 
word of mouth with a considerable audience. 
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APPLIED MAGNETISM, by Wall, head of 
the electrical engineering department, Univer- 
s.ty of Sheffield. An illustrated volume of 262 
pages, published by the D. Van Nostrand Com- 
pany, Inc., New York City. Price, $8.0u. 

AGNETISM is the twin sister of elec- 
tricity, and, as far as record goes, it was 


put to practical service by man for his guidance 
ashore and afloat long before electricity served 
him in any useful way. Even so, 
magnetism is in its infancy today, while elec- 
tricity certainly enjoys a robust adolescence. 
Our knowledge of magnetism has gone for- 
ward steadily in recent years; and because of 
the wide and increasing industrial importance 
of magnetism the author has endeavored to 
produce a book of moderate size that would 
give a reasonably complete survey of this 
branch of electrical engineering. We believe 
he has succeeded admirably in his undertaking. 


applied 





ANNUAL SURVEY OF AMERICAN CHEMISTRY, 
edited by Clarence J. West. A book of 415 
pages, published for the National Research 


Council by The Chemical Catalog Company, Inc., 
New York City. Price, $3.00. 
HIS is the second volume of the Survey, 
and covers the period between July 1, 
1926, and July 1, The topics dealt with 
include gases and gas mixtures, colloid chem- 
istry, catalysis, heavy acids, aluminum, 


1927. 


water 
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and sewage, glass, rayon, leather, etc. The 
different subjects are presented authoritative- 
ly and, for the most part, in a notably lucid 
and absorbing manner. The book is a strik- 
ing record of America’s progress in chemistry 
during the period covered. 





ANNUAL REPORT OF THE SMITHSONIAN INsq- 
TUTION FOR 1926. A profusely illustrated volume 
of 551 pages, published by the United States 
Government Printing Office, Washington, D. ¢, 
Price, $1.75. 

N addition to outlining the activities of the 

institution during the twelvemonth  con- 
cerned, the report contains a general appen- 
dix in which are reproduced papers touching 
upon many fields of science and research, 
For the most part, the subjects treated are 
handled in a way to appeal to the average 
reader, and thus they serve to broadcast a 
vast fund of valuable information. Many of 
the topics, indeed, are of a fascinating nature: 
and we know of no work of a kindred char- 
acter that we can more strongly commend to 
the public at large. 





MINING ENGINEERS’ HANDBOOK, by _ Robert 
Peele, Editor-in-Chief. An illustrated work of 
2,523 pages, published by John Wiley & Sons, 
Inc., New York City. Price, $10 for a single- 


volume edition. 


HE present work is the second edition oi 

this admirable handbook which first ap- 
peared ten years ago. The broad recognition 
won for the book during the past decade is 
the best evidence of its and 
worth. The exhaustive manner in which most 
of the topics considered are presented makes 
the volume especially valuable to the. prac- 
tical engineer. As in the earlier. edition, the 
section having to do with ‘compressed-air 
practice is competently handled, 
sure that the data contained therein 
prove extremely helpful to anyone utilizing 


usefulness 


and we feel 
will 
compressed air and a wide variety of air- 
operated equipment. 





HANDBOOK ON GAS LIFT IN 
BLOWING OIL WELLS 


VALUABLE contribution to the litera- 

ture on the gas lift in the field of oil pro- 
duction has lately appeared in the form of 3 
handbook bearing the title, Oil Well Blowing 
Handbook. It has been published by the In- 
gersoll-Rand Company, manufac- 
compressors, 11 Broadway, New 
York City, and is a compilation of articles by 
S. F. Shaw, A. F. Hinton, D. B. Dow, and 
L. P. Calkins, all recognized authorities on the 
subject. 


well-known 
turers of 


The handbook covers such topic matter as the 
principles of «air and gas lifts; the solubility 
and effects of natural gas and air in crude oil; 
and the installation and care of compressors if 
Besides it contains tables that will 
help the operator in figuring tubing submerg- 


oil fields. 


ences. 

As the name implies, the book is of pocket 
size. It has a flexible binding, and is well illus- 
trated. Oil producers desiring copies of this 
work can obtain them free of charge upon ap- 
plication to the Ingersoll-Rand Company. 











. I 


The 
ative- 
lucid 
strik- 
nistry 


INSTI- 
ai lume 
States 

D, ¢ 


of the 

con- 
Appen- 
iching 
earch. 
-d are 
verage 
cast a 
any of 
ature; 
char- 
end to 


Robert 
ork of 
- Sons, 
single- 


tion oi 
rst ap- 
enition 
rade is 
ind its 
h most 
makes 
» -prac- 
on, the 
sed-air 
we feel 
n will 
tilizing 
of air- 


‘IN 


) 
litera- 
oil pro- 
m of a 
Blowing 
the In- 
anu fac- 
New 
icles by 
yw, and 
; on the 


ras the 
olubility 
ude oil; 
‘ssors if 
hat will 
ubmerg- 


f pocket 
ell illus- 
of this 
pon ap 
ly. 





February, 1928 COMPRESSED AIR MAGAZINE Adv. 17 























ANNOUNCING Two NEW 
“CALYX” CORE DRILLS 


JNGERSOLL-RAND “Calyx"’ Core Drills will successfully and 
economically take cores of any materials that can stand up 
under the process, regardless of their hardness. The drills are 
“‘diamondless” and therefore require no expensive carbons. 


The G-32 and F-32 are new, sturdy, compact machines with many 
improved features. They are designed especially for making borings, 
making soundings for bridge and dam foundations, for prospecting to 
depths of 800 feet, and for all other uses requiring portable core drills. 






















; They have enclosed roller-chain drive—a feature which eliminates 
ba all belts. The pump, having its own engine, is independent in 
ae operation. 





The G-32 has a capacity of 250-300 feet with 24-inch tools (114- 
inch core). The F-32 will drill to 800 feet with 3'%-inch tools 
(23-inch core). Larger cores can be taken at lesser depths. 


Descriptive bulletins will be sent upon request. 











We also make the FP-3 
“Calyx Core Drill, which 
is universally used by 
highway departments for 
sampling paving 
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INGERSOLL-RAND CO., 11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 


CANADIAN INGERSOLL-RAND CO., Ltd. INGERSOLL-RAND CO., Ltd. 
10 PHILLIPS SQUARE, MONTREAL, QUEBEC 165 QUEEN VICTORIA STREET, LONDON, E. C. 4 


Ingersoll-Rand 
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The rugged quality of endurance 
sO paramount in every Heavy 
Duty Red Seal Continental 
motor insures long life and econ- 
omy to users. 


Continental design and construc- 
tion, based upon nearly three 
decades of specialization in gaso- 
line motor building, are power- 
ful factors in maintaining 
Continental leadership in the 
field of industrial power. 


Visit our booth at the Cleveland Road Show 
January 9-13 


CONTINENTAL MOTORS CORPORATION 


INDUSTRIAL EQUIPMENT DIVISION 
Office and Factory: Muskegon, Michigan 


The Largest Exclusive Motor Manufacturer in the World 


Motors 
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Protectomotor is installed as standard equipment on Sullivan Portable Compressors. 
It will pay you to buy Protectomotor equipped compressors. 


LONG SERVICE! 


| ROTECTOMOTOR AIR FILTERS—the most efficient 

guardians against the ravages of abrasive dust—mean 
long service for Compressor users and satisfied customers 
| for Compressor manufacturers. Adequate dust protection 
| —which can only be obtained with a Protectomotor—cuts 
maintenance costs to a minimum and greatly increases the 
operating life of your Compressor. There is a Protecto- 
motor High Efficiency Air Filter for every Compressor 
and every installation requirement. 





Made by 


STAYNEW FILTER CORPORATION 
a | ROCHESTER, N. Y. 


Industrial Catalogue on Request 
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Loading out more “Pay Rock” per hour 





You know how efficient a 
wobbly plow would work if 
you were plowing up an old 
stone road —and how much 
worse it would be if the plow 
itself had one handle only. 


Those conditions also apply to shovels. In rock 
and ore digging, Bucyrus outside dipper handles 
on the 100-B, 3-yard shovel eliminate the grief. 


Bucyrus dippers cannot and do not tilt or wobble 
when digging up through the face. 


That means bigger dipper loads—means less 
strain and less wear, not only on the dipper and 
handles, but over the entire shovel. 


Bucyrus outside dipper handles is 
the one type of handle construc- 
tion that insures bigger daily 
tonnages—less maintenance — 
and lower tonnage costs. 


Bucyrus outside dipper handle 
construction delivers the full 
crowding effort positively and 
squarely behind the dipper. 


In short, this increased posi- 
tiveness in digging means more tonnages per 
hour—more “pay rock” per day—far less repair 
cost per year—and surprisingly lower costs per 
ton. 


If low cost rock or ore digging is what you are 
interested in, write us for the newest develop- 
ments in quarrying methods. We'll send them 
to you—just drop us a card Dept.V. 


BUCYRUS COMPANY, South Milwaukee, Wisconsin 
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THE EDISON ELECTRIC |LLUMINATING 




















O provide against possible interruptions in 
the service of the main feed pumps, the 
Edgar Station of the Edison Electric Ilumi- 
nating Company of Boston (Irving E. Moultrop, 
Chief Engineer; Stone & Webster, Inc., Build- 


ers) has installed a Cameron 
Class “HT’”’six-stage machine 
with a capacity of 1900 gal- 
lons against 1600 Ibs. pres- 
sure at 3,600 revolutions. 


This pump can be thrown on 
the line within one minute. 
It was designed, built. and 






















A. S. Cameron Steam Pump Works 


11 Broadway, New York City 
Offices in principal cities all over the world 


shipped within five months from receipt of the 
order. It is steam-turbine-driven and has been 
operated satisfactorily at 2,000 Ibs. pressure. 
A similar unit of smaller capacity is now being 
built for the Kansas City. Power & Light 


Company. 


There are many installations 
of Cameron Pumps in central 
Stations throughout the 
United States. Every one of 
these installations bears test- 
imony to Cameron efficiency 
and dependability. 
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Uniform Quality Carbide 


HERE is a real and thoroughly prac- 
tical reason back of the statement 
that Union Carbide gives the highest 
uniform gas yield. 
It is this. 


No matter how carefully production 
is controlled, there is some variation in 
the grade and sizing of carbide. But 
only the highest quality carbide, that 
which conforms to most rigid specifica- 
tions, is shipped to Union Carbide cus- 
tomers in blue and gray drums. 


The Union Carbide Company has 
extensive and unrivaled facilities for 
using that carbide which doesn’t con- 
form to blue and gray drum carbide 
standards. . 


This means that Union Carbide cus- 
tomers get only the carbide with the 
highest uniform gas yield. It means that 
every pound of Union Carbide, packed 
into the blue and gray drums, will give 
the user greatest return on his invest- 
ment. 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC) 
Carbide and Carbon Building, 30 East 42d Street, New York 


Peoples Gas Building, Chicago, IIl. 


Adam Grant Building, San Francisco, Cal. 


UNION CARBIDE WAREHOUSES IN 200 CITIES 
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need of REED 
AIR FILTERS 


IL refiners themselves know that clean fuel air 

is as essential to the life and efficiency of en- 
gines and compressors as clean oil. That’s why so 
many well-known companies in the oil industry 





. je 2 Reed Air Filters aremade in various types 
are using Reed Air Filters. and sizes — all wae and oo 
. : : . sors. Top illustration shows an installa- 
Easily installed on the intake of Ba ge or compressor, ties ef ncven:denhinantiaad amet 
Reed Filters remove 97% to 99 7o of all dust, dirt and Filters equipped with Reed Weather 
grit from the air, prevent scored pistons, clogged valves and Louvres at the North Plant of Globe 
burnt-out bearings, maintain the original high efficiency ae a peste vr ae Reed Tene 
of the equipment and prolong its life from 25% to 75 Ne SCF Pier supplying clean sir for a 1200- 
If your engine or compressor is not already Reed-equipped, C.F.M. Worthington Compressor at 
it will pay you to write for further facts today. Use the = aoe iy neatona plant of the 
coupon for convenience. REED AIR FILTER COMPANY, ee 
Incorporated, 214 Central Avenue, Louisville, Kentucky. A: Rew Ulews inthe 
Offices in Principal Cities. Oil Indus try 
R ! A ¥ Marland Refining Co. Roxana Petroleum 
Marland Pipe Line Co. Corporation. 
Standard Oil Co. Phillips Petroleum 
|e r Humble Oil & Refin- Corporation. 
ing Co. Gulf Production Co. 
Humble Pipe Line Co. Prairie Oil & Gas Co. 
The Texas Co. Prairie Pipe Line Co. 


OOO OO 6 OOOO O9S 902 G9 OOO O0O2 Oe Se Gee 6OeGeSsSeSs GeO oO eSrOrecg 


TRAOQE filters 2... MAPS ; 


le ee A A ee ee Se wc ee a 
REED AIR FILTER CO., Incorporated 
214 Central Ave., Louisville, Kentucky 


Send, without obligating me, your Bulletin No. 110 on clean air for Air Compressors, Internal Combustion Engines and 
Pneumatic Equipment. 


Name........ ig Nee te! es FOR TE Ne Possible Use 
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Announcement of Technical Books 


COMPRESSED AIR PRACTICE, by Frank Richards, Associate 
Editor of Compressed Air Magazine. 
Price, $3.00 Net, Postage Paid. 
DIESEL ENGINES, MARINE-LOCOMOTIVE-STATIONARY, 
by David Louis Jones, Chief Machinist U. S. Navy. 

A Complete Thoroughly Practical and Comprehensive 
Treatise Describing and Illustrating American Types of 
Diesel Engines, with Instructions for their Installation— 
Operation—Maintenance. 

565 Pages, 6x9 inches, 341 Illustrations. Price $5.00. 
FLOW AND MEASUREMENT OF AIR AND GASES, by Alec 
B. Eason, A. M. I. C. E., Associate Member of the British 
Institute of Electrical Engineers. 

This book is one of the most valuable compressed air 
technical books issued in years. It is an indispensable engi- 
neering work for those delving deeply into the subject, 
quoting 250 authorities. 

252 Pages, with charts and oe « eaaeaea Price $10.50, postage 
P: e 


PUMPING BY COMPRESSED AIR, yt ae M. Ivens, B. E., 
» Member A. ae 


The Cuimardasion, Transmission 7 Application of Air, 
with Special Reference to the Lifting and Conveying of 
_— in connection with the Displacement Pump and Air 


266 Pages, 6x9 inches, 124 Figures. Price $4.00 Net. 
TECHNICAL METHODS OF ANALYSIS, by Roger Castle 


Griffin 
New Second Edition. 


Every chemist who is engaged in technical analyses will 
find this book a mighty valuable reference work. 

The methods presented have all been used many times 
and are procedures that have been accepted as standard in 
the laboratories of Arthur D. Little, Inc. 


936 Pages, 54¢x8, 44 Illustrations. Price $7.50, Postage Paid. 


COMPRESSED AIR DATA, by William Lawrence Saunders. 
Second Edition. Copyrighted 1924. 
Price, Domestic, $3.00 Net, Postage Paid. 


MECHANICAL ENGINEERS’ HANDBOOE, by Lionel 8S. Marks, 
Editor-in-Chief. 


Prof. Mechanical Engineering Harvard University, Assisted 
over 50 specialists. 
Fundamental theory is thoroughly covered and the engi- 
neering data throughout have been selected always by 
specialists. 


1800 Pages, 1000 Illustrations. Price $7.00. 
MECHANICAL AND ELECTRICAL COST DATA, by Gillette 
and Dana. 


This is the only handbook devoted exclusively to the costs 
and economic data of mechanical and electrical engineering. 


1734 Pages, 4%x7, Flexible, Illustrated, $6.00. 


PRACTICAL ELECTRICITY, by Terrell Croft. 


This book contains the fundamental facts and theories of 
electricity and its present day applications, in an easily 
understood way. 


642 Pages, 582 Illustrations, $3.00. 


CENTRIFUGAL PUMPS, by R. L. Daugherty. 


Presents the features of construction, the theory, general 
laws, testing and design of centrifugal pumps. 


192 Pages, 111 Illustrations, 2.50. 


HIGHWAY ENGINEERS’ HANDBOOK, by Harger & Bonney. 


This book is practical. Pocket size; it consists of records 
of actual practice. 


New Third Edition. 9886 Pages. Price $5.00. 


EXPLOSIVES, 7 Brunswig, Munroe ¢ Kibler. 


rice $3.50. 
MODERN TUNNELING. by Brunton, Davis ¢€ Davies. 


612 Pages, 6x9, 119 Figures. Cloth, $6.50 Postpaid. 


WATER SUPPLY, by Mason. 
Price $5.00. 





COMPRESSED AIR PLANT, by Robert Peele, Mining Engineer. 


The Production, Transmission and Use of compressed air, 
with special reference to Mine Service. 


Fourth edition, revised and enlarged. Profusely illustrated. 
Price $4.50. 
KENT’S MECHANICAL ENGINEERS, HANDBOOE, prepared 
by Robert Kent and Thirty-three Associated Editors. 


2230 Pages. 4% by 7. Fully Illustrated. Flexible “Atho- 
leather” Binding, $6.00 Net. Real Leather, $7.00 Net. 


THE SUBWAYS AND TUNNELS OF ct van YORE, by Gilbert- 
Wightman and Saunder: 


It is absolutely true that the cost ey these works, built 
and building, is greater than that of the Panama Canal and 
this book teils about them. 


$5.00 Net, Postage Prepaid. 


AMERICAN CIVIL ENGINEERS’ HANDBOOE, by Mansfield 
Merriman, Editor-in-Chief, and a Staff of Experts. 
Fourth Edition, 1955 Pages. Price $6.00. 


HANDBOOK OF COST DATA, by Halbert P. Gillette. 
Gives methods of construction and detailed actual costs 
of material and labor on all kinds of engineering work. 
1900 Pages, numerous Tables and Illustrations, $6.00. 


HANDBOOK OF ROCK EXCAVATION, by Halbert P. Gillette. 


An eminently practical work covering fully and complete- 
ly the drilling, excavating, quarrying and handling of rock. 


840 Pages, 184 Illustrations, 87 Tables, $6.00. 


ELEMENTS OF ELECTRICITY, by W. H. Timbie. 


This book gives the “how” and “why” of good, sound 
electrical practice. 


Second Edition, 642 Pages. Profusely Illustrated. Cloth, 
$3.50 Net. 
TECHNICAL METHODS OF ANALYSIS, edited by Roger 
Castle. Griffen. 


This book contains a representative selection of analytical! 
methods which have been adopted as standard procedures in 
a large commercial laboratory engaged in technical analysis. 


First Edition, 666 Pages, Illustrated. Price, $6.00 Net. 


AMERICAN HIGHWAY ENGINEERS’ HANDBOOE, by Arthur 
H. Blanchard, ies and Seventeen Associate 
8. 


1658 Pages, Illustrated. Price, $6.00 Net. 


HIGHWAY INSPECTORS’ HANDBOOE, by Prevost Hubbard. 
372 Pages, 55 Figures. Price $2.50. 
HOW TO MAKE AND USE GRAPHIC CHARTS. by Allan C. 
Haskell, B. 8., with introduction by R. T. Dana. 
539 Pages, Illustrated. Price, $6.00 Net. 


PRACTICAL APPLIED ELZCTRICITY, by Prof. Moreton. 


Air workers must know much about electricity, and there 
is no book from which all the essentials can be so readily 
and so completely obtained as this. 


440 Pages, 7x4%, 430 Illustrations. $2.00 Net, Postage 
Prepaid. 
ALTERNATING-CURRENT ELECTRICITY, by W. H. Timbie 
¢€ H. H. Higbie. 

Vol. I. First Course, 534 Pages, 389 figures. Cloth $3.50 net. 
Vol, Il. Second Courxe, 729 pages, 357 figures. Cloth $4.00 net. 
MECHANICAL EQUIPMENT OF BUILDING, VOLUME Ii, 
POWER PLANTS AND REFRIGERATION, by Louts 
Allen Harding @ Arthur Cutts Willard. 

759 pages, illustrated. Flexible “Fabrikoid” Binding $6.00 net. 


STEAM POWER PLANT ENGINEERING, by George F. 
Gebhardt. 


1057 Pages, 606 Figures. Cloth $6.00 Net. 


MINING ENGINEERS’ HANDBOOE, by Robert Peele. 


In one and two volume editions. One volume edition. 2375 
pages. Price $10.00. Two volume editien; Vol I, 1 


pages, Vol. II, 1216 pages, $12.00. 


Nots—Subscriptions entered for our readers for all technical, trade and general magazine, wherever published. Books on any 
subject, or of any nature, sought and purchased for readers without extra charge. 


Any of the above works shipped, on receipt of price 


Make all remittances payable to Compressed Air Magazine. 


Book and Periodical Bureau, The Compressed Air Magazine 
No. 11 Broadway, New York City 
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The power house of the San Antonio Portland Cement 
Company. The new unit is shown in the foreground. 


San Antonio Adds Another 
1000 hp. Oil Engine 


Successful performance has 
again won a repeat order. The 
San Antonio Portland Cement 
Company of San Antonio, 


since the original installation. 

There are now five PR Oil 
Engines in the San Antonio 
Plant, these units having a total 





Texas, recently installed an- 
other Ingersoll-Rand PR Oil 
Engine of 1000 b.hp. This con- 
stitutes the second repeat order 











capacity of 4000 b.hp. Each 
engine is direct-connected to a 
generator. The power is used 
for the plant load. 





INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK CITY 
Offices in principal cities the world over. 
ATLANTA 


CHICAGO DULUTH KNOXVILLE PHILADELPHIA SCRANTON 
BIRMINGHAM CLEVELAND EL PASO LOS ANGELES PITTSBURGH SEATTLE 
BOSTON DALLAS HARTFORD NEWARK POTTSVILLE ST. LOUIS 
BUFFALO DETROIT HOUGHTON NEW YORK SAN FRANCISCO ST. PAUL 
BUTTE DENVER JOPLIN NEW ORLEANS SALT LAKE CITY WASHINGTON 


For Canada, refer Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec. 
For Europe, refer Ingersoll-Rand Co., Limited, 165 Queen Victoria St., London, E. C. 4 





120-SOE 


Ing ersoll-Ran 
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The Preferred Magneto 


™~ for Construction Equipment 


The overwhelming choice of the builders of high 

quality equipment. Favored by contractors every- 

where. 

EISEMANN MAGNETO CORPORATION 
165 Broadway - New York 
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Divide Air Separators 


for removing oil and water from com- 
pressed air. 30 years experience in de- 
signing separators. 

Cylcone Suction Sand Blast Nozzles for 


Cleaning Iron, Steel, Brass and Stone. 
SEND FOR CATALOG 


The Direct Separator Company, Inc. 


Syracuse, N. Y. 
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Sandblast or paint 
with the MULTIBLASTER 


p ’ 
\ . + \ ibd File & oes: d eg 


Naeeas Me. 4 SF & * 
ry i GAZ ge of iy 


Until you try it 
you cannot know 


how much money, time and ma- 
terials you can save on your paint- 
ing and sandblasting with a MULTI- 
BLASTER. A railroad saved $1,639.32 
painting four bridges and the work 
was done in one-fourth the time re- 
quired by hand methods. 

It will pay you to test the MULTI- 
BLASTER on your own work under 
our liberal trial offer. No installa- 
tion. Outfit is shipped ready to at- 
tach to your air lines. No tanks 
needed. Sand is syphoned from pit, 
barrel or pile; paint from any con- 

jm! tainer. Compressed air does the 
work 


/” NOTE THESE PRICES 


' Hoye Pre 


Why pay more? 
George M. Stowe, Jr. 


Manufacturer Since 1904 


69 Forest Ave., Buffalo. N. Y. 


ERIE 


Compressor 
Governor 


For Single and Duplex 
















Steam Actuated 


Governs the speed of Compressors 
to maintain the slowest constant 
speed which will furnish any re- 
quired supply and will maintain 
practically a constant air presgure, 
whatever the requirement if within 
the capacity of the compressor. J, 


ERIE UNLOADER 
NEW STYLE 


For Single, Duplex and Multiple 
Stage Steam, Belt or Electric 
Driven Air Compressors 

Maintains practically a constant air pressure, what- 
ever the requirement. Completely unloads and loads 
Compressor without shock or strain. 


Complete Catalog Upon Request 





Erie, Penna., U. S. A. 
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it better with 
Gast” 


Avoid air trouble 


at its source 


Ol is good for pneumatic 
tools but will rot the air hose. 
Water is harmful to both. 

Avoid costly delays due to 
preventable shut-downs by 
keeping water and oil in their 
right places. 

A Gast Separator installed in 
the:air line will take out all the 
moisture and oil and will give 
your air tools a chance to do 
their work right. 

The thousands of baffles 




















formed by several layers of the 
coarse brass screen through 
which the air must pass strip 
the air of all moisture and oil. 
These are drained from the outer 
dead air chamber. The Gast 
Separator is simple and small 
and can easily be installed on 
each separate machine. 
Send coupon below. 


Smith-Monroe Company 


1910 South Main Street 
South Bend, Indiana 


C) Please send me a Gast Air Separator for a trial. Size 
(state whether for 34” or 1” fitting)................... 


© Tell me more about Gast Air Separators. 


ON iin 6.0) co'ee bathe cc cccaudcbeheperetse ge caeuwen ween se 


BML d acs aca rcis < atarivwdinas 66-aikion-* eae Mason ae 
CAM2-Gray 
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Transform-Air 


Transforms a small volume of Compressed 
Air into a large volume of low pressure air. 








Forge Blower (Type F B) shown above. 


Gas Furnace Blower (Type G F B) shown 
below overcomes low gas pressure, increases 
furnace capacity, induces 90% of the free air 
required for combustion. 


Bulletin B describes fully. 







COMPRESSED AIR INLET 


GAS INLET 





x MIXTURE OUTLET 
FREE AIR INLET 


Foreign Agents 


Ingersoll-Rand Co. London, Paris, 
Montreal, Johannesburg, Melbourne. 
American Trading Co., Tokyo, Yokohama. 


NEW JERSEY METER CO. 


PLAINFIELD, NEW JERSEY 


COMPRESSED AIR MAGAZINE 
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Do You 
Want 
Dry Air? 


We guarantee it! 





Should be 


Installed 
at the 
Outlet. 


ERBP’S the little separator that does 

H the trick. Thousands in use every- 

where. Have you got yours? Guar- 

anteed to give perfectly dry air. No wire 

screens to clog with oil and necessitate 

constant cleaning. What are you using? 
Priced as follows:— 

Lote eae $7.25 > Aad eee $8.50 
L"and14"- $11.50 144"- - + + $16.00 
2% -+++++ + $20.00 
f. o. b. factory 
THE SWARTWOUT CO., Cleveland, Ohio 


Manufacturers and Engineers 
Qencest Gam 18535 Euclid Avenue 
ies: Cleveland, Ohio—Orrville.Ohio 


Swartwout 
| Air Separators 

















A work of 
precision and care 


‘= The making of a Jenkins Iron Body 
Valve is as much a work of precision 
and care from beginning to end as the 
naking of a Jenkins Bronze Valve. The 
Jenkins “Diamond” mark brings to the 
engineer the same unfailing indication 
of a valve made for the maximum ser- 
vice not merely the average. 

Care starts with the selection of metal 
Metal is proved by amalyses by com- 
petent metallurgists before and after 
-asting. Machining is held to close 
Fmits, assembly is painstaking, while 
inspection is thorough and frequent m 
he various stages of manufacture. 
This care is not enough t> satisfy the 
workers of Jenkins Iron Body Valves, 
for each valve ts given a series of tests 
far im excess of the pressure for which 
it is recommended. 





Screwed JENKINS BROS. 
s Standard 5 white Street New York, NX. ¥ 
I Body Ga 524 tlantic Ave Boston. Mass 
Valve 133 NWN Seventh Px 


St... Priladelphia 
646 Washington Bive “hh 
JENKINS B 


Montreal, Camada London, England 


nkins Valves 
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There is Garlock Helps 
Ladew Solve the Mechanical 
Leather Belt| Packing Froblems orth 


for every working condition ld i 
for every drive difficulty : or. ys 
for every industry 


LADEW 


Rich With 93 Years Leather 
Belting Experience Can Solve 
Any Belting Problem 
The Proof Book, or Catalog Tell 
Some Interesting Stories inWords 


and Pictures. e’ll Send You 
Either or Both 


Edw. R. Ladew Co., Inc. 


Leather Belting and Leather Specialties 
SINCE 1835 


29 Murray Street New York City 
































GARLOCK PacKING 
SERVICE is known to 
every tongue that 
speaks an industrial 
language. It helps 
to solve the Mechan- 
ical Packing Problems 
of the Meat Packing 
Plants of the Argen- 
tine, the Gold rt 
of Alaska, the Manu- 
facturing Plants of 
JapanandtheOilFields 
of the Balkan States. 





CT Manufacturers of any 
EMPAQUETADURAS type of Mechanical 
MECANICAS | Units requiring pack- 
GARLOCK ing, whether sold to 
C= the domestic or export 
trade, should obtain 
information relative 
to Garlock Packing 
Service. It not only 
includes the proper 
design and develop- 
ment of the initial 
packing requirements 
of the machine, but 
extends to the needs of 
the purchaser when 
the equipment is 
placed in use. 

















MACHINERY 


ILLUSTRATORS 


Half Tones and 
Zinc Etchings 











Any piece of machinery packed 
correctly in the beginning and 


[ | kept packed right, enhances 
‘ a value to the ultimate user, 




















PHOTO RETOUCHING | | =n 





Specialists in 
Wash and Line Drawings 




















JEWETT 


24-26 Stone St. - NEW YORK CITY THE GARLOCK PACKING COM 
PALMYRA, NEW YORK 


















Correspondence Solicited 
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FOR DIESEL, GASOLINE, AND GAS ENGINES, COMPRESSORS, VACUUM 
PUMPS, UNAFLOW ENGINES AND ALL CONTINUOUS DISCHARGES 


MAXIM SILENCERS 


THE MAXIM SILENCER COMPANY HARTFORD, CONNECTICUT 



































A Low Cost, Dependable “DEWCO”’ 
Underground Shovel 


Attractively priced to meet a long felt E lectric Hi O1S ts 


want by those engaged in mining and tun- 
neling operations. Can be used in narrow 
drifts and tunnels, yet its wide clean up as 
path of 18 feet makes it equally suitable Capacities 


for large rooms and stopes. 675 to 40,000 Ibs. 
Bulletin DR-10 describes it. Rope Pull 








8 TEARNS-ROGER MFR 


— Uanvenr.coLlo. 
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Above: Type 20 Portable Air Compressor. 


Left: I-R Woodboring Drills and “Safety-First” Air 
Saws speeded the construction work on this bulk- 
head job. 





Afloat or Ashore, These Outfits 
Are Big Labor-Savers 














Ingersoll-Rand Portable Air Compressors 
and Tools are responsible for important savings 
in practically every type of construction work. 





Around the waterfront, they will speed up 
construction and repair work on wooden and 
concrete wharves, piers, breakwaters, caissons, 
rock-filled cribs, barges, and scows; grain ele- 
vators, coal chutes, freight sheds, etc. 


I-R Portable Compressors, built in six sizes, 
can be mounted on a barge or operated on 
shore. They provide a convenient source of 
power for Ingersoll-Rand Woodborers, Drift- 
Bolt Drivers, “Safety-First” Saws, Scarfing 
Chisels, Calking Hammers, Rock Drills, Con- 
crete Breakers, Pile Hammers, Hoists, Pumps, 
and other time- and labor-saving pneumatic de- 
vices. 


Write for complete information on our Port- 
able Compressors and Pneumatic Tools. 





Ingersoll-Rand Co., 11 Broadway, New York 


Offices in Principal Cities the World Over 


Ingersoll-Rand Company, Ltd., 165 Queen Victoria St., London, E. C. 4 
Canadian Ingersoll-Rand Company, Ltd., 10 Phillips Square, Montreal, Que. 


Ingersoll-Ra 


150-PC 


nd. 





Lubricating 
Oils 





thrication 

1] 1 SSO] 

Ives did. it. lt 

. . 
economies like this 
interest you, Ict us 


tcll you the story 


)M OIL COMPANY 


YORK 
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